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ENViRONMENTAL PROTECTION
AGENCY

40 CFR Parts 704 and 799

[OPPTS-42038A FRI. 3883-4]
RIN: 2070-Ab07

AryI Phosphate Base Stocks;
Proposed Test Rule including
Reporting and Recordkeeplng
Requirements

AGENCY: EnvironmentalProtection
Agency(EPA).
AC’T)ON: Proposedrule.

SUMMARY: EPAproposesthat
manufacturers,importersand
processorsof chemicalsubstancesin the
categoryof aryl phosphatebasestocks
be required,undersection4 of theToxic
SubstancesControlAct (TSCA), to
conducttesting.Forthis ProposedRule,
aryl phosphatebasestocksare
phosphateestersorcombinationof
estersresultingfrom the reactionof a
phenol,mixturesof phenols,ora
combinationof aLkyl-substituted
phenolsor. insomecases,phenolsplus
analcohol,with phosphorusoxychioride
(POCI3) orotherphosphoricacid
derivatives.Thisdefinitionincludes
triaryl andmixed eryl/alkyl esters
(whereoneor two of thethreeester
groupsarealkyl). Basestocksare
initially manufacturedaryl phosphates
from whichotheraryl phosphate
productsareproduced,andareoften
commerciallyavailable.Theproposed
testingincludeschemicalanalysisand.
atcertainproductionvolumes,chemical
fateandhealthandenvironmental
effects.This is a categoryrule to which
everysubstancefitting theabove
definitionwouldbe subjectEPAis also
proposing,underTSCA section8(a), that
manufacturersandimportersof aryl
phosphatebasestocksberequiredto
reportto EPAthevolumeof substances
manufacturedandimported,in
accordancewith 40 CFRpart704. to
allow EPAto determinewhencertain
testsare to beperformed.Thisrule is
beingproposedundertheauthorityof
TSCA sections4(a)(1)(A)and(B), 8(a),
and26(c)(2).This rule requiresthat
testingbeconductedto developdata
with respecttohealthand
environmentaleffectsfor which thereis

aninsufficiency of dataandexperience
andwhich arerelevantto a
determinationthatthe manufacture,
distributionin commerce,processing,
use,or disposalof suchsubstancesor
mixture,or that anycombinationof such
activities,doesor doesnotpresentan
unreasonablerisk of injury to healthor
theenvironment.
DATES: Submitwritten commentson or
beforeApril 16, 1992. If personsrequest
an opportunityto submitoral comments
by April 1, 1992,EPAwill holda public
meetingonthis proposedrule in
Washington,DC. For informationon
arrangingtospeakat themeeting,see
Unit VII of this preamble.

ADDRESSES: Submitwritten comments,
identifiedby thedocumentcontrol
numberOPPTS—42038A,in triplicate, to:
TSCAPublic DocketOffice (TS-.793),
tin. NE—C004,Officeof Pollution
PreventionandToxics.Environmental
ProtectionAgency,401 M St.,SW.,
Washington,DC20460.A publicversion
of theadministrativerecordsupporting
this action(with confidentialbusiness
informationdeleted)is availablefor
inspectionat theaboveaddressfrom 8
a.m. to 12 noon,and1 p.m. to4 p.m.
MondaythroughFridayexceptlegal
holidays.

FOR FURTHER INFORMATION CONTACT:
DavidKling, Acting Dtrector,
EnvirorunentalAssistanceDivision (TS—
799),Office of PollutionPreventionand
Toxics,EnvironmentalProtection
Agency,tin. E—543B,401M St.,SW.,
Washington.DC20460, (202) 554—1404,
TDD (202) 554-0551.

SUPPLEMENTARY INFORMATION: Under
section4(a)of TSCA, EPAshall, by rule,
requiretestingof a chemicalsubstance
or mixture (substance)to develophealth
or environmentaldataif the
Administratormakescertainfindings
describedin TSCA undersection
4(a)(1)(A)or (B). Detaileddiscussionof
theTSCA. section4 findings are
providedin EPA’s first andsecond
proposedtestrules,which were
publishedin theFederalRegistersof
July 18, 1980 (45 FR 48524)andJune5,
1981 (48 FR30300).Thearyl phosphate
categoryproposedfor chemical
analysis,chemicalfate, environmental
effectsandhealtheffectstesting
includesany chemicalfitting the

categorydefinitionin this proposalthat
is listednow or in thefuturein public or
confidentialportionsof theTSCA
section8(b) Inventoryof Chemical
Substances.

EPAis alsoproposing,underTSCA
section8(a), thatmanufacturersand
importersof thesesubstancesreport
annualproductionand/orimportation
volumes.This informationwill be used
by EPA to triggertestingat levels
predeterminedby EPA.

Thearyl phosphatesarea
complicatedcategoryof chemicalsthat
presentuniquefactorsto considerin
developinganappropriatetestrule. EPA
expectsto seriouslyweighall
alternativeapproachesandmay
promulgatea testrule that is
substantiallydifferent from today’s
proposal.

t. Introduction
This rulerequiresmanufacturersof

aryl phosphatebasestocksto analyze
themchemicallyandtestthemfor
chemicalfate, environmentalandhealth
effects.Thetestingrequirementsare
divided into two stages.Stageoneis to
determinethechemicalidentityof the
basestocksbeingproducedduring the
periodthis rule is in effect.Stageone
testingrequireschemicalanalysisof
basestocksby gaschromatography!
massspectrometry(GC/MS).All
manufacturersof aryl phosphatebase
stocksmustperformstageone testingon
eachbasestock they manufactureand
reporttheresultstoEPA. Sincethese
analyticaldatamaybe uniqueto each
manufacturer’sproducttheycannotbe
jointly developed.EPAwill usethese
datato determineequivalencyof test
substancesfor stagetwo testing.
Manufacturersof basestocksEPA
judgestobe equivalentmayjointly
sponsorstagetwo testing.

Stagetwo testingis to determinethe
chemicalfate, environmentaleffectsand
healtheffectsof aryl phosphates.To
minimizetheeconomicimpactof the
rule, stagetwo testingis divided into
threelevels basedupon theannual
productionvolumeof the basestock.
Aryl phosphatebasestocksproducedat
oraboveI million poundsperyearare
subjectto level onetesting
requirements.Leveloneconsistsof 120—
daypost-hatchrainbowtroutearlylife
stagetesting(ELS), threehen



FederalRegister/ Vol. 57, No. 12 / Friday, January17, 1992 / ProposedRules 2139

neurotoxicityassays,anda two-
generationreproductiveeffectsstudy.
Level two testingis triggeredby a
productionvolume of 5 million pounds
or higher. It includesanaerobic
biodegradation,chronicDaphnia,and
subchronictoxicity testing.Aryl
phosphatebasestocksproducedat or
above10 million poundswould be
subjectto level threetesting.Level three
includesaerobicbiodegradation,
microcosmeffects,developmental
toxicity, and thesubchronicrat
neurotoxicitybattery.

To determineif basestockshavemet
the trigger levels,EPAis proposinga
section8(a) reportingrequirement.EPA
would notify manufacturerswhenthe
productiontriggersweremet.

A. Definitions

“aryl phosphate”for this proposed
rule is a phosphatetriesterofphenolor
of an alkyl-substitutedphenol.This
definitionincludestriaryl andmixed
aryl alkyl esters(whereoneor two of
the threeestergroupsarealkyl), and
candenotestructurallyunique
substances,basestocks,or downstream
products.

“Aryl phosphatebasestock”means
thephosphateesteror combinationof
estersresultingfrom the reactionof a
phenol,mixturesof phenols,or, in some
cases,phenolspiusan alcohol,with
phosphorusoxychloride(POCI3)or other
phosphoricacidderivatives(seeUnit
!.C.1 of this preamblefor a fuller
discussion).This definition includes
triaryl andmixed aryl/alkyl esters
(whereone or two of thethreeester
groupsarealkyl). Thisreactioncan
producea near-puretriaryl phosphate
suchas triphenyl phosphate(when
phenol isused),a mix of aryl
phosphates(aswhena mix of an
alkyiphenolandphenolis used)or a mix
of igomericesterssuchasortho-,meta-
andparacresylphosphates.Mono and
dicresylesterswouldalsobe possible
reactionproductsin thelatterexample.
Basestocksare initially manufactured
aryl phosphatesfromwhich otheraryl
phosphateproductsareproducedand
are oftencommerciallyavailable.The
basestockcomponentsremain
unreactedin thesearyl phosphate
products.Thus,whenan aryl phosphate
productis releasedinto the
environment,the basestock components
in theproductarereleasedinto the
environment.Likewise,whenhumans
are exposedto aryl phosphateproducts,
theyareexppsedto thebasestock
componentsthatare in theproducts.

“Chemical” meansanyorganicor
inorganicsubstanceof aparticular
molecularidentity.

“Complexsubstance”meansa
“chemical substance”asdefinedunder
section3 ofTSCA that is composedof
relatedchemicalsproducedas“~ a
resultof a chemicalreaction.” Most aryl
phosphatebasestocks,asdefinedin
this proposal,arecomplexsubstances.
Thenamesof thesesubstances
generallyrefer to themajorcomponent.

“Component”and“constituent”are
usedinterchangeably,andmeanoneof
theindividually identifiedchemicals
that, togetherwith othercomponents,
comprisea complexsubstance.

“Feedstocks”are~icuhols or phenols
usedin themanufactureof aryl
phosphatebasestocks.They maybe
single or mixed alcohols.

“Isomer” meansoneof two ormore
chemicalcompoundscolLtaining the
samenumbersof atomsof thesame
elements,butdiffering in structural
arrangement.Forexample,th-
orthocresylphosphate(TOCP),with its
methyl substituentat theorthoposition
of thephenylgroup,is oneof threepure
tricresylphosphateisomers(the others
beingthetri-metaandtri-para isomers).

“Mixture” is definedin TSCAsection
3(8). In thecaseof aryl phosphate
products,amixtureincludes
combinationsof two ormorearyl
phosphatebasestocks,or of an aryl
phosphatebasestock andother
chemicals,butdoesnotincludethose
definedin this proposedrule as
“complex substances”.

“Product”meansthe final
commerciallymanufacturedsubstance.
It may bea singlebasestock,amixture
of differentbasestocksor amixture of a
basestock with anunrelatedsubstance.
TheproductPhosfiex370. for example,
is a mixture of thebasestocksisodecyl
diphenylphosphateandtert-butyiphenyl
diphenylphosphate.

“Substituent”meansan atomorgroup
that replacesanotheratomor groupin a
molecule.In xylol (dimethylphenol).two
hydrogensof the pheriyl moietyare
replacedby two methylsubstituents.

B. Background
1. JTC designation.TheInteragency

TestingCommittee(ITC) designatedthe
aryl phosphatecategoryfor priority
testingconsiderationin its second
report.Thereasonsfor this designation
arediscussedin theFederalRegisterof
April 19, 1978 (43 FR 16884).

The ITC definedthecategoryas
•~***phosphateestersof phenolor of
alkyl-substitutedphenols.Tri-aryl and
mixed alkyl andaryl estersareincluded,
buttri-alkyl estersareexcluded.”The
ITC recommendedtestingfor
“carcinogenicity.mutager.icity.
teratogenicity,otherchroniceffects,

environmentaleffectsand
epidemiology.”

2.AdvanceNoticeofProposed
Rulemaking(ANPR~—a.Summary.The
Agencypublishedan ANPR on aryl
phosphateson December29, 1983 (48 FR
57452),following discussionswith the
IndustryAd HocAryl PhosphateEster
Committee(IAPEC). TheANPR
proposedtestingnine aryl phosphate
complexsubstancesbecausethey had
been“identified by industryasbeing
constituentsof commercialproducts
currentlyin productiom’

The ninesubstancesproposedfor
testingin the ANPR were:(1) Tricresyl
phosphate(TCP),mixed isomers(tritolyl
phosphate,CASNOS. 1330—78—5 and
68952—35—2);(2) Trixylenyl phosphate
~TXP),mixedisomers(trixylyl
phosphate,CASNos. 25155—3—1and
68952—33-0);(3) Triphenylphosphate
(TPP)(GAS No. 115—36-.6);(4)
Nonyiphenyldiphenylphosphate(NDP),
mixed isomers(CAS No. 38638—05—0);(5)
Dirnethylbenzylphenyldiphenyl
phosphate,mixedisomers(CAS No.
34364—42—6);(6) Isopropylphenyl
diphenylphosphate(IPP),mixed isomers
(CASNo. 28108—99-8);(7) tert-
Butylphenyldiphenylphosphate(BDP).
mixed isomers(CAS No. 56803—37—3);(8)
Isodecyldiphenylphosphate(IDP) (CAS
No. 59800—48—3);(9) 2-Ethylhexyl
diphenylphosphate(EDP)(CAS No.
1241—94—7).All werebasestocksas
definedin thisproposedrule.

The ITC designatedthesechemicals
becausetheywere ““s producedin
[aggregatejquantitiesexceeding65
million pounds/year,”NIOSHhad
estimatedexposureof over2 million
workers,andcertainmembersof this
chemicalclasshadknown toxicities.

Testingproposedfor aryl phosphates
in the ANPRincluded:chroniceffects-

90—daysubchronics;mutagenicity—all
substancesfor someaspectof
mutagenicity;oncogenicity(triggeredby
mutagenicityor datafrom the 90—day
subchronicsj;teratogenicityfor TCP,
andfor TXP, IPP, BDP, IDP, andEDPif
triggeredby TCP~reproductiveeffects
for TOPandothersif triggeredby TOP
results;90—daysubchronicneurotoxicity
for TCPandTXP environmentaleffects
— field monitoringstudies,tissue
residueanalysesof biotaexposedto
waterandsedimentcollectedfrom sites
kno’~vnto containaryl phosphatesat
measurablelevelsand testingon
terrestrialorganisms.Epidemiology
studieswerenotconsideredfor proposal
in theANPR.

b. Comments.EPArequested
commentson eight issuesin theANPR,
andreceivedcommentsfromeight
sources:LAPEC, five corporations(Ciba-
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G&gv, EastmanKodak. FMC, Monsanto,
Stauffer),theEnvironmentalDefense
Fund (EDF), andD. Muir of the
CanadianFisheriesandWildlife
Service.Summariesof the issuesand
commentssubmittedand the Agency’s
responseto eachappearbelow.

1. Issue.EPA requestedinformation
on personsexposedto aryl phosphates
from syntheticfeedstocks,the type of
exposure.notablechangesin production
of individual substancesoverthe last5
years,newapplicationsplannedfor any
of thesesubstancesandprojected
growth rateoverthenext5 years.

Comments.TheLAPEC commented
thataryl phosphateproductionreflectsa
“mature productcategoryandmarket
growth rateis projectedbelowGNP
levels.” It statedthatproduction
declinedbetween1979and 1982. and
thatEPA shoulduse this production
declinewhenpredictingthe futuretrend,
IAPECestimatedthat fewer than200
workersareinvolved in production.It
was ilso exploringa “usersurveyto
addresspossibleconcerns”(the Agency
hasnotreceivedanysuchsurveyto
date).EastmanKodakCompanyand
FMC alsocommentedaboutthe reduced
production.Kodak commentedon the
lackof justificationfor a 4(a)(1)(B)
finding. StaufferChemicalCompany
commentedthat fewerthan90 of its
employeesare exposedto aryl
phosphatesandthat downstream
workerexposureis insignificant.
Staufferalsoestimatedexposurelevels
of lessthan1.0 partperbillion (ppb)to
air-bornearyl phosphatesduringeach
working day.Staufferestimatedthat
dermalexposureoccursduring lessthan
20 percentof theday,andthat this is
minimizedby protectiveclothingworn
by itsemployees.Staufferalso
commentedthat low vaporpressure
(typically <0.1 mm Hg at 100 F) of
listedaryl phosphatesreducesthe
potentialfor inhalationexposuretoan
insignificantlevel undertypical
operatingconditions.

EPAResponse.TheANPRgavelevels
of projectedproductionin 1980as 100 to
140 million pounds.Manufacturers
subsequentlysubmittedproduction
levelsof individualsubstancesto EPA
as confidentialbusinessinformation
(dl). However,EPA’s currentestimate
of aggregatecategoryproduction,72.1
million pounds,is available(Ref.6).

A 1986EPAreportprovided
informationindicatingthat, althoughthe
productionlevelsof individual aryl
phosphatesdippedto anall-time low in
1982, theysubsequentlygrew10percent
or moreby 1984 (Ref. 38). Informationin
thePartial InventoryUpdateRule
(ChemicalUpdateSystem,CUS) (Ref.
69) showsthat, in 1986, levelswere

downfrom the highsmentionedin the
JTCreport,butnot to the extentthat
manufacturerswere predicting.
Accordingto EPA’s assessment.
productionof this categoryremains
substantial.Therehas,however,beena
reductionin productionof some
individualbasestockslistedin this
proposedrule.

IAPECcommentedthat only about200
workersare exposed.However, this
referencewasto manufacturingworkers
only. Many moreworkersare exposed
while usingtheendproduct(s).The 1980
National OccupationalHazardSurvey
(NOHS)updateshowsmorethan2
million workersmaybe exposedto aryl
phosphates(Ref. 51). It is difficult to
evaluateexposurenumbersin
subsequentdata,e.g., theNational
OccupationalExposureSurvey(NOES)
(Ref. 52).becauseof inconsistent
reportingterminology.

Forpurposesof reportingto theTSCA
section8(b)ChemicalInventory,EPA
allows manufacturersof a complex
substanceto reportIt as suchor as its
individualcomponents.Thismakesit
difficult to ensureacquisitionof all the
informationrelatingto thecomplex
substance.Forexample.NOES(Ref. 52)
shows69 workersexposedto IPP (CAS
No. 28108—99.-8),oneof theSubstances
listedin theANPR. However,NOES
alsoshows46,946workersexposedto
“Isopropylatedphenol,phosphate(3:1)”
(CasNo. 68937—41—7),a complex
substancethatmaycontainvarying
amountsof isopropylphenyldiphenyl
phosphate(IPP), bis(isopropylphenyl)
phenylphosphate,and/or
tris(Isopropylphenyl)phosphate,
dependinguponthedegreeof
propylationrequiredfor thedesiredend
properties.

Exposurein theworkplaceoccursvia
dermalcontactand inhalation.EPA
estimatesinhalationexposureof TPP
maybeashighas150mg/day(Ref. 35).
The1986—1987issueof theAmerican
Conferenceof GovernmentalIndustrial
Hygienists(ACGIH) ThresholdLimit
Valuesreferencebook (Ref. 3) listed two
aryl phosphates,TPPandTOCP.ACCIH
recommendsa time-weightedaverage
(TWA) thresholdlimit value(TLV) of 3
mg/rn’ (cubicmeters)for TPPin air, and
a TWA TLV of 0.1 mg/rn’ for skin
contactwith TOCP. Mostaryl phosphate
basestocksareliquids with highboiling
points,but theymaybevolatile or form
anaerosolin certainapplications.For
example.a NIOSHwalkthroughof a
GeneralMotorsDie CastDepartmentin
Rochester.NY, in which aryl phosphate-
containinghydraulicfluids wereusedat
100 F, foundTPPandIPP in theair at
0.57and 0.013milligram (mg)/cubic
meter(xxi’), respectively(Ref. 75).

Aircraft maintenanceworkersmay
havefrequentdermalcontactwith
hydraulicfluids containingaryl
phosphatebasestocks.EPAestimates
suchexposureto bein the 1300 to 3900
mg/dayrangeif no protectiveclothingis
worn (Ref. 35).EPA describedthis
exposurepatternin its proposedtest
rule for tributyl phosphate(TBP) (Ref.
71). EPA believesexposurelevel
estimatesfor usersof aircrafthydraulic
fluids containingTBP areapplicableto
usersof thosecontainingaryl phosphate
basestocks.

2. Issue.Would analyticaldata from
themanufacturersofcommercialTCP
showing theTOCPlevel of their
commercialproduct.whencombined
with the results ofEPA’s proposed90—
daysubchronicneurotoxicitystudy
usingthreedoselevelsof TOCP,enable
theAgencyto reasonablydetermineor
predicttheneurotoxicityof a TOP
commercialproduct?

Comments.EDF recommended
subchronictestingof TOCPand theTCP
mixture,while IAPEC andStauffer
mentionedthe difficulty andexpenseof
testingpureisomersandsuggested
testingproductsinstead.Stauffer
discussedtheuseof acutetoxicity and
percentortho-cresolasanacceptable
neurotoxicityapproximationratherthan
thesubchronictest.Staufferalso
mentioneda 7—dose-levelTOCPtoxicity
studypublishedinconjunctionwith the
Delayed.NeurotoxicityWorkshopit
recentlyco-sponsored.

EPAResponse.EPA is notproposing
toxicity testingof pureTOCPat this
time, but is proposingtheproducedbase
stockwhich mayor maynot include
TOCP.EPAdid considerthemulti-dose
studyof TOCP(Ref. 56 and57);
however,publisheddataon the test
substanceandmethodologydo notgive
enoughinformationfor EPA assessment.

TheANPR alsostatedthat a 90—day
subchronictestof TOCP. thenunder
wayasa positivecontrol to FMC’s 90-.
daystudyof LPP,wasnot anappropriate
neurotoxicitytestfor TCPbecauseIt
wasonly a single-dosestudy.The
testingschemediscussedin theANPR
would haverequireda full 3-dosestudy
of TOCP. TheFMC TOCPstudy
receivedin 1988,althougha 2-dose
study,wasthereforestill unacceptable
(Ref. 24).

Studiesperformedon individual
tricresylphosphateisomersindicated
the majorneurotoxcantwasTOCP(ReL
83). Manufacturers,therefore,
endeavoredto reducetheTOCPcontent
of theirproducts.However,a recent
TSCAsection8(e) submission(ReL 40)
indicatesTOCP-reduced(lessthan0.1
percent)productshaveneurotoxic
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effectson thehensimilar to those
arisingfromexposureto pureTOCP.

EPA believesaryl phosphatetesting
shouldfocus,at this time, on the
complexsubstancesto which people
maybeexposed.Thisproposedrule
would requiretestingof basestocks,but
not individual chemicalconstituentsor
productmixtures(seeUnit I.C.3 of this
preamblefor fuller discussionof test
substances)Thus for isopropylated
phenylphosphates,threebasestocks
areproposedfor testing:
isopropylphenyldiphenyl-,
bis(isopropylphenyl)phenyl-, and
tris(isopropyiphenyl)phosphate.Eachof
thesebasestockscontainssmallerbut
significantamountsof oneor bothof the
otherisopropylatedphenylphosphates.
EPAwould usetestdataobtainedon
basestocksto helpdeterminewhether
ornot testingindividualconstituents
would benecessary.

3. Issue.Doesthe potentialforhuman
cxposureto certainconsumerproducts
Lontafling acutelyneurotoxicTXP
t;omponentswarrantsubchronic
~ieurotoxicitytesting?

Comments.EDF commentedthat all
organophosphatesshouldbetestedfor
subchronicneurotoxicity,not just those
selectedon the basisof acutedata.It
specificallysuggestedtestingof IPPand
TXP. IAPEC statedthat “the
neurotoxicityof TXP hasbeen
determined,”and that ““ human
exposureis insignificant.As commercial
productioncontinuesto decline,no
further testingis warranted.”Stauffer
commentedthatsubchronictesting
would beappropriateif exposurewere
significant,butin anycase,anacutetest
shouldbeperformedto determineif
subchronictestingis necessary.

EPA Response.EPA believesthat
acuteorganophosphorusinduced
delayedneuropathy (OPIDNJ testing
combinedwith acuteneurotoxic
esterasetestingis a valid predictorfor
theOPIDN syndrome.Thesubchronic
testingis primarily for risk assessment
purposes.

EPA doesnotbelievethe
neurotoxicityof TXPhasbeen
adequatelydetermined,and is proposing
testingof this complexsubstancein this
testrule. In thecaseof IPP, theANPR
did notdiscusspossiblesubchronic
neurotoxicitytestingbecause,at the
time, FMC wasplanninga 90-day
subchronicassayof IPP in the hen that
wasexpectedto reasonablypredictor
determineIPPneurotoxicity.However,
thedataFMC submittedto EPA
characterizingthecompositionof the
testmaterialwasinsufficientfor
evaluationof the study(seeUnit U.C.2
of this preamble).

4. Issue.Is TOCP theonly agent
responsiblefor thesuggested
reprpductiveandteratogeniceffectsof
TCP?Shouldit be testedseparately?Do
theexistingdataforTOCPprovide
sufficientevidenceto implicateother
aryl phosphates?

Comments.EDFsaidall aryl
phosphatesshouldbe tested.The IAPEC
tooktheposition thatbecauseno
scientificdataindicateTOCPor
tricresyl phosphateshavereproductive
or developmentaleffects, thereis no
justification for further testing.It stated
that becausefive importantcommercial
aryl phosphateswerenegativein
teratogenicitystudies,therewasno
needfor furthertesting.Staufferstated
that theinformationon TOCPdid not
justify anytypeof reproductiveor
developmentaltoxicity testing.The
companyassertedthatvalidity of
seminiferoustubuledegeneration
observedin a studyof male rabbitsand
dogswith TCP(Ref. 14) mustbe
questioned.Withoutknowing whatwas
tested,it is difficult to drawany
meaningfulconclusions.Finally. Stauffer
statedtestingTOCPhadnorelevanceto
predictingtheeffectof exposureto
compoundsin commercialproduction.

EPAResponse.EPA is notproposing
testingof anycomponent,including
TOCP, of anyof thecomplexsubstances
in this testrule. EPA agreeswith
Stauffer that testingsinglecomponents
of an aryl phosphateis notappropriate
at this time, andinsteadproposes
testingof actualmanufacturedaryl
phosphatebasestocks(seeUnit l.C.3 of
this preamble).

ThedataIAPEC referredto included
minimal chemicalanalysison the
productstestedand is of limited usefor
assessmentof hazardpotential.

Threerecentstudieshave
demonstratedthereproductivetoxicity
of TOPin severalspeciesandstrainsof
laboratoryanimals(Refs.12, 13, and15).
The NationalToxicology Program(NTP)
andNationalInstituteofEnvironmental
HealthSciences(NIEHS) studiesboth
usedTCPwith less than0.1 percent
TOCP, while theTCPin the EPA study
containedless than9 percentTOCP.All
threestudiesshowedeffectson male
reproductiveparameters,and
histopathologiceffectswereseenin the
ovariesin theEPA-sponsoredstudy.
Both theEPA-sponsoredandNIEHS-
sponsoredstudiesdemonstrated
developmentaltoxicity, while the
NIEHS studyalsoshowedeffectsin the
F1 generationat the Lowestdose.A
confidentialTSCA section8(e) study
wassubmittedtoEPA in1990
demonstratingsimilar reproductive
effectswith anadditionalaryl
phosphate.

5. Issue.Is it possibleto reducethe
testingburdenby forming subcategories
of similararyl phosphatesor by testing
a subsetthatspansthestructural
spectrumof the aryl phosphates
category?

Comments.EDFstatedthat
informationaboutpossibletoxicity of
thesecompoundswas insufficientto
justify suchapproaches.Kodak
suggesteda decisionto choose
subcategoriesshouldbe basedon
quantitiesbeingmanufacturedand
potentialexposure,and it would be
inappropriatefor EPA to decidethis
matteruntil thesedatawere available.
IAPEC statedthat structuralsubsets
couldbedevelopedif a needfor further
testingwasdemonstrated,andadded
therewasno needto conductseparate
testsfor eachchemical.

EPA Response.EPAhasdecidednot
to pursuethesepossibilitiesfor aryl
phosphatesat thistime. Theuseof
subcategoriesor subsetsfor testing
impliesthat the resultsof suchsurrogate
testingwould bevalid for all the
chemicalsnot tested.EPAisnot
convincedthereis a sufficient
understandingat this timeof the
relationshipof structureandobserved
toxicity to subcategorizesty! phosphate
basestocksfor testing.

6. Issue.EPA soughtcommentson
criteriausedto evaluatethe industry-
sponsoredmonitoring study.These
included:(I) Detectionlimit sensitivity;
(ii) quality assuranceevaluation;(iii)
locationandselectionof samplingsites;
(iv) statisticaltreatmentof data
obtained;(v) analyticalmethod;and(vi)
interpretationof results.

Comments.LAPEC commentedon the
six criteria asfollows:

a.Detectionlimit sensitivity.IAPEC
contendsthemonitoring studythey
submitteddemonstratesadequate
marginsqf safety.andwhile recoveries
werevariablefor experimentalfield
spikes,standardlaboratoryspiking and
storageshowedgoodrecoveries.

b. Qualityassuranceevaluation.Their
qualityassurance(QA) effort, which
involvedspiking samplesfrom all
aquaticstratatested,wassoundand
providedvalid QA for the
environmentalmonitoringprogram.
LAPEC contendsthat EPA’s concernas
to the insufficiencyof a 29 percent
recoveryfor “the phosphateesters
spikedorsedimentsamplescarriedto
thefield andspikedin thefield” is
inappropriate.This descriptionreferred
to earlytestinginvolving only six
samples,whereastheoverall
experimentalrecoveryratewas70
percent.
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c.LocationandBelectionofsampling
sites.Samplesiteselectionwasagreed
uponby industryandEPA, the
collectionswereconductedexactlyas
agreedupon.andcalculatedsafety
factorsfor eachsite (basedon rainbow
trout MATC) rangedfrom 2 to 10.

d. Statisticaltreatmentofdata
obtained.Q-testwasusedto identify
extraneousor outlying valuesin the
waterdataset,All of themonitoring
dataweregiven to the Agency.
includingthe rawdatafrom the
appendicesof the monitoringreport.
Thusthe Agencycanapplywhatever
statisticaltreatmentit considers
appropriate.

e.Analyticalmethod.All methods
werevalidatedaccordingto state-of-the-
art validationprocedures.Information
on methods,detectionlimits andquality
assurancewasprovidedto the Agency
beforetheprogrambegan.IAPEC
receivedno comments,questionsor
suggestionsfor changes.

f. Interpretationofresults.This study
providesevidencefor no concernfor
exposurethroughthewatercolumn.
JAPECbelievesthataryl phosphates
would be adsorbedto sedimentand
desorbveryslowly, meaningthatany
potentialenvironmentalproblemswould
be to sediment-dwellingorganisms.

EPA Response.EPAis notproposing
monitoringin this testrule.

Following theANPR, EPAconducted
a GoodLaboratoryPractices(GLP)
Inspection/StudyAudit Reporton the
aryl phosphatemonitoringstudy(Ref.
68), whichreportednumerousGLP
compliancedeviationsandreporting
inconsistencies.in addition,while
overallexperimentalrecoveryratewas
70percent,the recoveryfor thefield-
spikedsedimentswasonly 29 percent.
Theminimumrecoveryspecifiedby the
ACS guidelinesfor reliability (Ref. 2a)is
60 percent.A lowerrecoverycould
resultin a Largeoccurrenceof false
negativeresuLts.Theseshortcomings
causedEPA to dismissthemonitoring
report.

7. Issue. How usefulis a site-specific
aquaticecotoxicitytestprocedure
comparedto standardlaboratory
ecologicaltests?is therea needfor
terrestrialtestingin additionto aquatic
testingfor a site-specificeffect?

Comments.IAPECcommentedthata
site-specifictestwasnot feasible,
becausein their monitoringstudy,five
of theestersproposedfor testingwere
notfoundin water,four werenotfound
in sedimentand threewerenotpresent
in sedimentor water.In addition,where
aryl phosphateswerefound, the
presenceof otherorganiccontaminants
would dominateanyeffectsof aryl
phosphates.IAPEC held that

conventionalriskassessmentusing
standardizedprotocolswaspreferable.
It alsocontendedterrestrialorganism
testingwasnotneeded,as therewasno
significantexposure.

EPA Response.EPAis notproposing
site-specificaquaticecotoxicitytesting
In this testrule. EPAagreeswith the
commenton testingprocedures.This
proposedtestrule includesstandards
for environmentaltestingandchemical
fatestudies.Therehasbeensome
evidenceof terrestrialexposure,
particularlyin the vicinity of sty!
phosphatemanufacturingplants(Ref.
18),butEPA is notproposingterrestrial
testingat this time.

8. Issue. Shouldanoncogenicity
testingrequirementbebasedon results
of selectedmutagenicitytestsor rather
on a section4(a)(IUB) finding?

Comments.EDFconcludedtheuseof
mutagenicitydataasthe solebasisfor
choosingchemicalsfor oncogenicity
testingwasinappropriate,andstated
thatanychemicalwith substantial
humanexposureshouldbetestedfor
oncogemcityand in vitro andin vivo
mutagemcity.IAPECandStauffer
doubtedaryl phosphateexposurewould
supportasection4(a)(1)(B) finding, and
IAPECsuggestedthat,becauseall
mutagenicityinformationwasnegative.
oncogenicitytestingshouldnotbe
considered.

EPAResponse.NTPis performinga
2-yearbioassayon TOP,andEPAwill
examinetheresultsbeforedeciding
whetherfurtheroncogenicitytestingon
anyotheraryl phosphateis needed.

C. Substancesto WhichtheRule
Applies

1. Chemistryofaryl phosphates.Aryl
phosphatebasestocks,asdefinedin
Unit l.A of this preamble,arephosphate
estersof phenolorof alkyl-substituted
phenols.Theyareproducedby reaction
of a phenol,alkylatedphenol,and/oran
aliphaticalcoholwith phosphorus
oxychloride(POCI3)at elevated
temperaturesin thepresenceof a
catalyst.Mixed aryl phosphateesters
areproducedby reactingPOC1~with
controlledquantitiesof appropriate
phenols.Variationsin feedatock,
startingproportionsorreaction
conditionswill resultin batch-to-batch
differencesthat could accountfor
disparitiesin thephysicalpropertiesof
thesemixedesters(Refs.42 and50).

A secondalkyl substituentin the
startingphenolgreatly increasesthe
numberof possiblecomponentsin the
final product; therearemore than50 for
trixylyl (tris-dimethyiphenyl)phosphate,
for examoLe.WhenthefeedstockIs a
mixtureof non-isomericphenols.the
possibilitiesmaymultiply evenfurther.

The namesappliedto aryl phosphate
basestockscanbeconfusing.For
example.as describedin Unit i.A of’ this
preamble.a phenyl groupcanbe
alkylatedin the ortho,mets,orpars
position,so that “tricresyl phosphate”
[tritolyl phosphate.tri(methylphenyl)
phosphate)could heeithertri-rneta-
cresylphosphate(TMCP)(oneof the
isomers),the correspondingtriortho-
(TOCP) or tri-para- (TPCP)ester,or a
mixedesterwheretwo or threeof the
cresyl isomersarepre8entin thesame
molecule.In practice,because
commercialTOPmaybe manufactured
from a blend of ortho, mets.andpars-
cresol,it maycontainup to 10 possible
tricresylphosphates.in proportionsthat
dependnot onlyon the proportionsof
startingcresolisomers,but alsoon their
relativereactivity underthe
manufacturingconditionsemployed.So-
called“tricresyl phosphate”is a
complexsubstancecontainingTOCP,
TMCP,andTPCP(thoughcertain
commercialmixtures maybeprimarily
theparsisomerwith 1 percentor lessof
theortho isomer).plus somedicresyl
phenylphosphate,cresyldiphenyl
phosphate,andtriphenyiphosphatethat
reflectthepresenceof some
unsubstitutedphenol in the feedatock.if
thecomplexsubstanceis primarily
TOCP.butcontainssomeTMCP and
TPCP.it is generallycalledTOCP.

2. Category.UnderTSCAsection26,
EPAhasauthorityto takeanyaction
authorizedor requiredto betakenwith
respecttoa chemicalsubstanceor
mixturewith respectto a categoryof
substancesormixtures.TSCA section
26(c)(2)defines“categoryof chemical
substances”to mean

a groupof chemicalsubstancesthe
membersof which aresimilar in molecular
structure,In physical,chemical,orbiological
properties,in use,or in modeof entranceInto
the humanbody or into the environment,or
themembersof which areIn someotherway
suitablefor classificationassuchfor
purposesof this Act, exceptthat suchterm
doesnotmeana groupof chemical
substanceswhicharegroupedtogethersolely
on thebasisof their beingnewchemical
substances.Thus,the term“categoryof
chemicalsubstances”isquite broad.

This proposedrulewouldrequire
testingof thearyl phosphatebasestock
categoryundersections4(a)(1)(A)and
(B) of TSCAfor both existingmembers
of the categoryand futureentriesto it.
The categoryis basedon chemical
structure.EPAbelievesthat the
phosphotriesterfunctioncommonto all
sty1phosphatesjustifiesusingtoxicity
dataidentifyinga hazardfor onearyl
phosphatesubstanceto suggesta hazard
potential for otheraryl phosphate
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categorymembers.In evaluatingthe
testingneedsfor thearyl phosphate
basestock category,EPAconsideredall
availabledata,including.production
volume;use;release;exposure;test
data; informationincludedin the ITC’a
report;TSCA section8(a),(dJ and(e)
data;commentsreceivedfollowing the
publicationof theANPR; recent
publicationsin the literature;anyEPA-
generatedmonitoring; andadditional
information.

EPA, by taking the categoryapproach.
will assurethatanynewly-
manufacturedaryl phosphatebasestock
meetingthe categorydefinition,suchas
chemicalson theTSCA Inventorybut
notbeingproduced,or anyaryl
phosphatebasestocksthat are“new
chemicalsubstances”underTSCA
section5, would alsobe subject to the
rule.This approachshouldprecludethe
necessityof a new teat rule if changesin
productionprocessesyield differences
in aryl phosphatecomponents.

For instance, in a 1984reportby Muir
(Ref. 50),cresyldiphenylphosphate
(CASNo. 28444.-49--5)wasgivenas the
majorcomponentin two commercial
phosphateesters,and the1980-81NOES
(Ref. 52)reported13,370employees
exposedto this substance.However,
althoughthis substancele ontheTSCA
Inventory,noproductionwasreported
in the 1988ChemicalUpdate System
(CUS).Withoutthe categoryfindings
cresyldiphenyl phosphateproduction
could easilybe resumedwithout the
substancebeingsubjectto testing.

3. Testsubstances.Promulgatinga
testrulefor aryl phosphatesraises
severalimportantpo11cyissues.Oneof
the most difficult is thequestionof what
to test.Datamay bedifficult or
impossibleto evaluateif thetest
8ubslancesarenotappropriatelychosen
andtheir compositionnotadequately
specified.

EPAconsideredseveraldifferenttest
substanceoptions:individual isomers,
arylphosphatecomponentsof base
stockslistedontheinventory,aryl
phosphatebasestocks,andcommercial
products.

a.Individualisomers.Becausemost
arylphosphatebasestocksmarketed
arecomplexsubstanceswhose
componentsmay havevarying
toxicities,EPAconsideredrequiring
testingof eachisoinericcomponentThe
Agencyabandonedthis approach
becauseof thediversity of some
complexsubstancessuchas txixylenyl
phosphate,which mayhave50or more
isomers.Thecostandcomplexityof
testinghundredsof isomerswould be
prohibitive,andthetimerequiredfor
suchtestingwould significantlydelay
EPA’s evaluationof thedata,

b.Bosestockcomponents.The 1977
TSCANon-ConfidentialInventory
includes58 individualbasestock
componentsmeetingthechemical
definition (Ref. 55).Severalof the58 aryl
phosphateson the Inventoryare
componentsof the basestockslistedin
thisproposedteatrule butarenot
reportedin production.Althoughthe
numberof mventàrycomponentsis
substantiallylessthanthenumberof
possibleisomers,the sameobjections
(high costandtestingprogramdelays)
apply.In addition, the benefitsof such
testingmay be even fewerthan for
testingof individual isomersif the
toxicity of aryl phosphatesis anisomer-
specificphenomenon.

c.Commercialproducts.EPAalso
rejectedtestingof commercialaryl
phosphateproducts.Thesemaybearyl
phosphatebasestocksor mixturesof
aryl phosphatebasestocks and other
substances.SinceEPAis interestediii
aryl phosphatetoxicity it doesnotseem
wise to testsubstancesthatmay contain
non-arylphosphatecomponentsor that
aremixtures of basestocks.In addition.
the number, andoften the complexity, of
commercialproductsexceedsthatof
basestocks,makingthis a more
expensiveoption.

d. Basestocks.EPAis proposing ary)
phosphatebasestocks asthe test
substances.EPAbelievesthat this
approachstrikes a balancebetweenthe
needto characterize aryl phosphate
toxicity, theunacceptablyhigh costof
the other options considered,and the
potential difficultiesof any case-by-case
testsubstanceselectionprocess.Base
stocks,asdefinedin this proposedrule,
include all the Individualaryl
phosphatesto which peopleor the
environmentmay be exposedas a result
of activities involvingaryl phosphate
basestocksor downstreamaryt
phosphate-containingconsumeror
industrialproducts. Finally, if test
resultsona basestock suggesta need
for more detailedcharacterization. EPA
canrequireby separaterulemaking
testingof individual or combinedatyl
phosphates,guidedby the analytical
data andother results on all thebase
stocksinitially tested.Thus, this
proposedrulecan be considereda type
of screeningrule.

The aryl phosphatebasestocksnow
in production include sevenof thenine
aryl phosphatesListed in the ANPR (see
Unit LB.2.a ofthis preamble). The other
two, NDPand DBDP, are not being
produced (Ref. 55) and thuswould not
besubjectto the testingrequirements
unlessproduction resumed.Themore
recentadditions to the list of in-
production categorymembersare di(n-
butyl) phenylphosphate(DBP),andfour

aryl phosphatebasestocksclosely
relatedto IDP andBDP.

Thus,the Agencyhas identified 12
membersof thearyl phosphatebase
stock categorythat it believesto be in
production(Ref. 55) for which it is
proposingtestingatthis time. They are
asfollows (seeUnit ffl.B of this
preamble,for moreinformation):

i. tert-Butylphenyldiphenylphosphate.
ii. bis-(fert-8utylphenyI~phenylphosphate.
iii. tris-(tert-Butylphenyljphosphate.
iv. Di-i~-butylphenylphosphate.
v.2-Ethylhexyldiphenyl phosphate.
vi. Isodecyldiphenylphosphate.
vii. Isopropyiphenyldiphenylphosphate.
viii. bis-(Isopropylphenyl)phenyl

phosphate.
ix. tris-(Isopropylphenyl)phosphate.
x.Tricresyl phosphate.
xi. Triphenylphosphate.
xii. Trixylyl phosphate.

4. 7SCAsection8(o) reportingand
triggeringof testing.EPArecognizes
costsof the completetestingfor some
categorymembersmay be burdensome
(seeUnit V of this preamble) and has
prioritized the proposedtest
requirements(seeUnit III of this
preamble); EPAbelievesmost or all
currentmanufacturersof basestocks
canafford the testsin Level 1. somecan
supporttheadditionaltestsinLevel 2.,
and a few canafford Level 3 testing.For
this reason, EPA proposesa trigger
mechanismthat tiestesting
requirementsto specifiedproduction
levels.

To facilitate this approach,EPA is
proposing,undersection8(a)of TSC4,a
PreliminaryAssessmentInformation
Rule (PAIR) to requireannualreporting
by manufacturersand importers of
production and importation volumesfor
all substancesmeetingthe definition of
this chemicalcategorywhich are now,
or become,listed on the public or
confidential portion of the TSCA
ChemicalSubstancesInventory.

5,Synergismandantagonism.
Synergismandantagonismamong
componentsmayalsoaffectthe toxicity
of the final product To someextent this
will bereflectedin the testingof base
stocks;however, testingexpresslyfor
thesephenomenawould require testsof
individual componentsand
combinationsof componentsat different
levels.Theprohibitive costof te8ting
componentsindividually (Unit LC.3.a of
this preamble)would alsoapply to any
studyof synergism and antagonism.

II. Findings

EPAIs basingits proposedtestingfor
membersof thearyl phosphatecategory
on the authority of sections4(a)(1)(A)
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and4(a)(1)(B)of TSCA throughthe use

of TSCA section26(c).

A. FindingsUnderTSCASection
4(a)(i)(B)(I)

Pursuantto section4(a)(1)(B) of
TSCA. EPAfinds that arylphosphate
basestocksareproducedin substantial.
quantitiesand that theuseof aryl
phosphatebasestocksmay resultin
substantialhumanexposureand/or
substantialreleaseto theenvironment,

UnderTSCA section26(c), EPA
proposesto makea section4(a)(1)(B)
finding for theentirearyl phosphate
basestockcategory,including(1) all
suchsubstanceson the TSCA Inventory,
bothpublic andconfidential,and(2) any
substancenotyet producedthatwould
fit thedefinitionof aryl phosphatebase
stocks (seeUnit LC,2 of this preamble),

EPAbelievesthat this is an
appropriatecategoryof substances
undersection26(c) becausethey are
similar in molecularstructureand in use
and becausetheir commonphosphate
triester functionality confers the
potentialfor similar biological activity.
This categoryis also“suitable for
classification”becausetheITC
designatedaryl phosphatesas a
categoryforpriority considerationfor~
testing.

EPA is developinga generalpolicy
underTSCA section4(a)(1)(B) (the“B”
policy) in which it will articulateits
criteria formakingfindings underthis
provision.The“B” policy is being
developedin responseto theApril 12,
1990,decisionin CMA v. EPA, 899 F.2d
344 (5th Cir. 1990), in which the Court
remandedthe TSCA section 4 rule for
cumeneto EPA to “articulate the
standardsor criteria onthebasisof
which it foundthe quantities of cumene
entering.theenvironmentfrom the
facilities in questionto be‘substantial’
andhumdi exposurepotentially
resultingto be‘substantial.”Although
notrequiredto do so by thecuinene
decision,EPAalsowill bearticulating
the criteriafor ‘substantialproduction’
and‘significant humanexposure.’EPA
hasrecentlypublishedthecriteria for
publiccomment(56 FR 32294).

EPAhasdecidedto move forwardin
proposingthis aryl phosphatetestrule
under both TSCA sections4(a)(1)(B)and
(A), withoutwaiting for notice and
commenton thegeneric“B” policy. The
Court in CMA madeit clearthatEPA
neednot adopta definition applicableto
all cases,butmaychooseto proceedon
a case-by-casebasis,if it rationally
explainsits exerciseof discretion.Thus,
becausethis proposal articulates the
criteria usedin makingfindingsunder
TSCA section4(a)(1)(B) for aryl
phosphatebasestocks,it is not

necessaryto wait forpublicationof a
genericpolicy beforeproposingthis test
rule.

TSCA doesnotprovideEPAwith
muchguidanceon whatcriteria and
standardsto usein making“B” findings.
Thestatutedoesnot definethe terms
“significant” or “substantial.”The
policy sectiànof TSCA, however,makes
it clearthatCongressconsideredtesting
of chemicalsubstancesto bean
importantaspectof theAct.This section
provides:

lthatl adequatedatashouldbedeveloped
with respectto the effectof chemical
substancesandmixtureson healthandthe
environmentandthat the developmentof
suchdatashould,be the responsibilityof
thosewhomanufactureandthOsewho
processsuchchemicalsubstancesand
mixtures.

Thelegislativehistoryof TSCA also
providessomeguidanceon whatcriteria
areto beusedin making “B” findings.
Thelegislativehistorystatesthat “~t]he
conditionsspecifiedin TSCA section
4(a)(1)(B) reflecttheCommittee’s
recognitionthat therearecertain
situationsin which testingis desirable
eventhoughthereis an absenceof
informationindicatingthat the
substanceor mixturemay be harmful.”
HR. Rept. No. 1341,94thCong.Zd Sess.
(1976), at 18 reprintedin, A Legislative
History of theToxic SubstancesControl
Act (Comm.Print 1976)(“Leg. Hint.”) at
425, and“thereare certain situations in
which testingshouldbeconductedeven
thoughthereis an absenceof
informationindicating that the
substanceormixtureper semay be
hazardous;” H.R. Con!.Rept.No, 1679,
94thCong.2d Seas.(1976),reprintedin,
Leg.Hist. at 674,The legislativehistory
alsoprovides that EPA “is not limited to
considerationof sheervolume of
production or exposureat a specific
point in time,The durationof exposure,
the level of intensityof exposureat
variousperiodsof time, thenumberof
peopleexposed,or the extent of
environmentalexposureare amongthe
considerationswhich mayberelevantin
particularcircumstances.”[Leg. Hist. at
425.]EPA believesthat it is reasonable
to interpretthedurationof exposureand
level of intensity of exposureasrelating
to “significant” humanexposure,the
numberof peopleexposedasrelatingto
“substantial”humanexposure,andthe
extentof environmentalexposureas
relating to “substantial”environmental
release.

EPA recognizesthat it must not define
“significant” and“substantial”in ways
thatwould requirethe Administratorto
make findingsfor every substancein
commerce,or the statutewould have
simply requiredtestingfor all

substances.Nevertheless.TSCA section
4(a)(1)(B) is designedto supportrisk
managementactivitiesundertheother
provisionsof TSCA. Thus,it is
reasonableto interpretTSCA section
4(a)(1)(B) asauthorizingEPA to require
testingfor everysubstancewhose
environmentalor humanexposureis of
suchmagnitudeor type that it may need
to be regulatedIf testdatareveal
adverseeffects.

EPAbelievesthat,for this categoryof
chemicalsubstancesin which certain
membersare structurallysimilar, may
be usedinterchangeably,andin which
someindividualmembersof the
categoryareproducedin substantial
quantities,it maybereasonableto
requiretestingof a categoryof
substancesthatcollectivelyis or will be
producedin substantialquantities,
greaterthan 1 million poundsper year.
andthateithercollectivelymaybe
releasedto theenvironmentin
substantialquantities,greaterthanI
million poundsperyear.or to which
collectivelytheremaybe significanto~
substantialhumanexposure,over1,000
workers,10,000consumersor 100,000
people.Furthermore,if EPAmade
findings onlyon individualsubstances
thatmet the thresholdsforsubstantial
production, substantial release,and
significantor substantialhuman
exposure,personssubjectto therule
couldavoidproviding therequireddata
by switchingto substancesnot in
currentproduction.Thus,EPAwould
haveto proposeanothertestruleevery
timea manufacturerswitchedto anaryl
phosphatebasestock not otherwise in
production.Theoretically,thepersons
subjectto therule couldcontinue
switchingthe substancestheymake and
process,and EPAwouldnevercatchup.
To preventthis,EPAbelievesit is
appropriate,in this specialcase,to
makethefindings for thecategoryas a
whole,using thesamecriteria for
makingsuchfindingsthatwould beused
for individual chemicalsubstancesand
mixtures.However,for otherchemical
categoriesEPAmaydecidenot to make
thesubstantialexposureorquantities
finding for thecategoryasa whole,
insteadconsideringexposureon a
subcategoryor individual chemical
basis.

EPAspecifically solicitscommenton
whetherEPAshouldusethe same
section4(a)(1)(B) finding numerical
thresholdsfora categoryof chemicals
asareusedfor individual chemicals,or
insteadrequirehigherthresholds.When
this rule ispromulgated,EPAwill
addressall commentson theproposed
criteria thatarerelevantto this ruleas
well as commentson this proposedrule.
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1. EPA finds that thecategoryof aryl
phosphatebasestocksis producedin
substantialquantities.Manufacturers
recentlysubmittedproductionlevels of
individualcategorymembersto EPAas
confidentialbusinessinformation.
However,a nonconfidentialEPA-
estimated aggregatecategoryproduction
totalof 72.1 million poundsis available
(Ref. 6).

EPAis reservingdiscussionon what it
considersto betheminimumproduction
volume that canbeconsidered
“substantial”until it promulgatesits “B”
policy. Nevertheless,EPAfinds that 72.1
million poundsperyearclearly is above
the minimumlevel that canbe
considered“substantial.”EPAbelieves
it is reasonableto interpretsubstantial
productionto meanlargeproduction,
andthat 72.1million poundsis a large
amountof production. Although EPA
doesnot know theexact percentageof
chemicalsubstancesin commercewith
productionvolumesabove72.1million
poundsperyear, theTSCA section8(b)
inventoryof thesubstancesin
commerceshowsthat only 4.5percent of
the listedsubstanceshaveproduction
volumesover10 million pounds,
togetheraccountingforover95 percent
of the total production of all substances
producedin theUnited States(see56 FR
32294,15 July 1991).Moreover,the
inventoryshowsthatonly about1,5
percentof thelisted chemical
substancesin commercehave
productionvolumesover100 million
poundsperyear.Thus,EPA believes
thatsubstanceswith production
volumesof at least72.1million pounds
peryearcomprisesomewherebetween
1.5 percentand4.5percentof the
substancesincommerce,andtogether
accountforover 95percentof the total
productionof all substancesproducedin
theUnitedStates,EPAbelievesthat it is
reasonableto concludethat this small
groupof substances(i.e., thetop1.5 to
4.5percent according to production
volume),which account for the vast
majorityof all production,clearlyare
substanceswith substantialproduction.

2. EPAfinds that theuseof aryl
phosphatebasestocksin various
productsresultsin substantialhuman
exposureto thesebasestocks.Aryl
phosphatebasestockcomponents
generallycomprise0.5 to 20partsper
hundredpartsof resin,or up to45
percentby weightof plastic
formulations(Ref.73), and 0.5 to 100
percentof functionalfluids (Ref. 35) (0.5
to 4 percent as antiwear additives and
100 percent ashydraulic fluids),

Exposure potential in the workplace is
substantial.The1980National
OccupationalHazardSurvey(NOUS)

updateindicatesmore than 2 million
workersareexposedto aryl phosphate
basestockcomponents(Ref. 51).
Althoughit is difficult to evaluate
exposurenumbersin subsequentdata,
e.g.,NOES(Ref. 52),becauseof
inconsistentreportingterminology(see
Unit I.D.2 of this preamble). EPAdoes
not knowof anyreasonwhy thenumber
of workerswould havechanged
significantlybetween1980and1991.

Exposurein theworkplaceoccursvia
inhalationanddermalcontact.While
mostof the arylphosphatebasestocks
arehighboiling-point liquids,they may
bevolatile or form aerosolsin certain
applications.Forexample,a NIOSH
walk-throughof a GeneralMotorsDie
CastDepartmentin Rochester,NY, in
which aryl phosphate-containing
hydraulicfluids wereusedat 100 F,
foundTPPandIPPat concentrationsof
0.57and0.013mg/m3,respectively(Ref.
75).

EPA estimatesworkers havingdermal
exposureto aryl phosphatebasestocks
may have 1300 to 3900mg/dayexposure
if no protectiveclothingis worn (Ref.
35).Aircraft maintenanceworkers
frequently work with hydraulic fluids
and may be at particular risk. EPA
describedthis exposurepattern in its
proposed test rule for TBP(Ref. 71).The
Tributyl PhosphateTask Force,an
indu8trygroup, sponsoreda surveyof
aircraft worker exposureto tributyl
phosphate,andprovided estimatesthat
2,200employeesin this industry are
routinely exposedto aircraft hydraulic
fluid and43,000mechanicsmay, at
varioustimes,be exposed(Ref. 34).EPA
believesexposureestimatesprovided
for usersof aircrafthydraulicfluids
containingTBP are applicableto users
of thosecontainingaryl phosphatebase
stocks,astheapplicationsof someof
the aryl phosphatebasestocksare
similar.

Someof thesefunctionalfluidsare
manufacturedto meetmilitary
speciI~cations.Respondingto a recent
queryby EPA, the U.S.Army responded
that therewaspotentialTOCPexposure
at 19 basesinvolving 196 military and
146 civilian workers(Ref. 74).

In additiontoworkerexposure,the
generalpopulationusesplasticin many
formsand ispotentially exposedto aryl
phosphatesfrom basestocksusedas
plasticizers.The heat in sclosed
automobilecanvolatilize plasticizers
usedin upholstery or other plastic
components,andhasbeenshownto
producea visible film of TCPon the
inside of automobilewindshields (Ref.
17). Thismeansmillions of Americans
may beinhalingTCP in automobileson
a regularbasis,particularly on hotdays.

Room temperaturewatercanleach
plasticizersout of plastics(Refs. 2 and
7). Thus,peoplewho drink out of plastic
glasses.washplastic itemsor handle
anysuchplasticitemscontainingarvi
phosphateplasticizers,may beexposed
toaryl phosphatesthrough that water.

Disposalof plasticsgenerates
additionalgeneralpopulationexposure
potential,asaryl phosphatesmay leach
outof plasticsin landfills and enter
groundwater(Ref. 7). Thus,human
populationsnearlandfills mayhe
exposedto aryl phosphatesin their
drinkingwater.Incinerationmaycause
aryl phosphatesto volatilize (Ref. 7),
potentiallycausingpopulationsof
peopleliving nearincineratorsto be
exposedto arylphosphatesin the air.
OneEPAreporthaspostulatedthatas
muchas 80 percentof plasticizersmay
volatilize or leachout (Ref. 73). General
populationexposureis further confirmed
by thedetectionof aryl phosphatesin
humanadipose,tissue(Ref. 6.4).

EPAbelievesthat it is reasonableto
interpretthe term “substantialhuman
exposure” to meanwidespreadhuman
exposure,or in otherwords,exposureof
a largenumberof people.EPAbelieves
thatexposureof 2 million workersis
substantialexposurebecause,where
millions of workers are exposedto a
chemicalsubstance,it is reasonablethat
EPAshouldhavedataon the potential
hazardsassociatedwith thesubstance
so thatEPAcanimplementappropriate
risk managementeffortswhere
necessaryto protect workersagainst
unreasonablerisk. As a generalmatter,
EPAhas found that workers tend to be
subjectto routineor episodicexposure
over a longperiodof time. TheCourt in
CMA recognizedthat therecouldbe
someoverlap betweensubstantial and
significant human exposure: “it is not
necessarilyclearthat ‘significant’ and
‘substantial’asusedin clause(II) must
beunderstoodin a way thatprevents
their respectivemeaningsorrequires
thatanyfactorrelevantto onemaybe
necessarilyirrelevantto theother.”
CMA at 356,note 17. Thus,exposure,to
be considered substantial, doesnot have
to be as widespreadfor workersasfor
consumersor thegeneralpopulation.
EPAbelievesthatexposureof 2 million
workersis widespreadenoughto
necessitatetestingfor the potential
hazardsof thesubstancesto evaluate
whetherworkerprotectionefforts are
necessary.

Moreover, EPAbelievesthat millions
of consumersmaybeexposedto aryl
phosphatebasestocksdueto their
presencein plastics and thatmillions of
membersof thegeneralpopulation may
be exposedto arytphosphatebase
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stocksthat leachout ofplasticsin
landfills andarereleasedinto theair
during incinerationof plastics.EPA
believesthat potentialexposureof
millions of consumersandmembersof
thegeneralpublic to aryl phosphatesis
substantialexposurebecausewhere
millions of peopleare,exposedto
chemicalsubstances,it is reasonable
thatEPA shouldhavedataon the
potentialhazardsassociatedwith the
substanceso that EPA canimplement
appropriaterisk managementefforts
wherenecessarytoprotectconsumers
andmembersof thegeneralpublic
againstunreasonablerisk.

3. EPAfinds that aryl phosphatebase
stocksusedin variousproductsare
releasedto the environmentin
substantialquantities.An EPAreport
estimatedthat 1 to 3 million poundsof
aryl phosphatebasestocksmayenter
the environmentannually(Ref. 42).

TPPhasbeendetectedin surface
watersfrom theSanFranciscoBay (Ref.
39) to theDelawareRiver (Ref. 80).Los
Angelesrainwaterwasfound to contain
TPP(Ref. 33). A 1986surveyfoundTPP
in at leastthreemajorwaterways,in
bothsedimentandfish (Ref. 72).
Substantialreleaseis indicatedby the
presenceof aryl phosphates(TPP,IPP,
TXP, TCP)in water(Refs.31, 39, 41, and
60), sediment(Refa.39, 18, 31,41, and72)
andfish (Refs. 37, 39, and 72).

1PP wasdetectedin soil and
vegetationsamplesnearproduction
sites(Ref. 18).

Thepresenceof TPPandEDPin
foodstuffs(Refs.19, 26, 27, 28,and29)
andof TPPin humanadiposetissue
(Ref. 64) suggeststhepossibility of
ingestionof thesechemicals.

TPPhasbeenfound in thewater-
extractablefraction from itemssuchas
plasticcar upholstery(Ref.2). Disposal
of suchplasticsthroughlandfills or
incinerationaddsto environmental
exposure,asleachingof plasticizersor
volatilizationmayoccur(seeUnit U.A.2
of this preamble).

4. Evidencefor substantialproduction,
substantialhumanexposureand
substantialenvironmentalrelease.EPA
believesthat thephrase“releasedinto
the environmentin substantialamounts”
is intendedto capturesubstanceswith
extensivereleaseto the environment,
which in itself would besufficient
reasonto requiretestingin theabsence
of any informationthat thesubstance
maybehazardousto humanhealthor
the environment.In otherwords,aswith
substantialproduction,releaseof
substantialquantitiesmeanslarge
release.Aryl phosphatebasestocksare
releasedinto the environmentin
quantitiesof I million to 3 million
poundsperyear.EPAfinds that I

million to3 million poundsof releaseto
theenvironmentis a sufficiently large
releasethatEPA shouldrequire testing
to determinewhethermeasuresshould
be takento reducerisk to the
environment.Moreover,the Toxics
ReleaseInventory(TRJ), underthe
EmergencyPlanningandCommunity
Right-to..KnowAct, 42 U.S.C.section
11023,showsthat 37 percentof the listed
substanceshavereleasesoverI million
pounds,accountingfor over99 percent
of the total reportedreleaseson theTR1
by volumereleased.BecausetheTRI
doesnot includeall substances,less
than 37 percentof all substanceswould
havereleasesabove1 million pounds.
EPAbelievesthat it is reasonableto
concludethat this small groupof
substances(i.e., lessthan37 percent).
which accountsfor over99 percentof all
releases,clearlyaresubstanceswith
substantialreleases.

B, Findings UnderTSCASection
4(a)(1)(A)(i)

Pursuantto section4(a)(1)(A)(i) of
TSCA, EPAfinds that the
manufacturing,processing,use,
distributionin commerce,anddisposal
of aryl phosphatebasestocksusedin
variousproductsmaypresentan
unreasonablerisk of injury to human
healthandthe environment.

1. Evidenceofpotentialfor adverse
humanhealtheffects.Subchronic
toxicity testingof TPP,themostacutely
toxic aryl phosphate,demonstrates
effectsin liver, kidneyandathenals
(Ref. 30). TCPdemonstratesthesame
toxicities asTPP (liver, Refs.30 and54;
kidneyandadrenals,Refs.54 and 59),
andalsoaffectsthe immunesystem
(Ref. 10).Long-termtreatmentwith DSP
damagesliver, kidneysandblood (Refs.
46 and 49).Santicizer148 (a mixture of
87 to 91 percentisodecyldiphenyl
phosphate,5 to 7 percentdi(isodecyl)
phenylphosphateand4 to 6 percent
TPP) affectsboththeliver and the
hematologicsystem(Ref. 48).

Since the1930s,variousindividual
andcombinedaryl phosphateshave
demonstratedneurotoxicitv, including
phenol-typesyndrome(muscular
tremors,hyperexcitability,spastic
rigidity, muscularweaknessand
generalizedflaccid paralysis,perhaps
due to degradation to the phenolor
cresol) (Refs.62), aswell asOPIDN, the
well-knownhuman syndromecausedby
certainindividual aryl phosphates(see
Ref. 32). Severalcasesin humans.
primarilydue to thetricresyl
phosphates,havebeenreported(see
Ref. 1). Studiesperformedon individual
tricresyl phosphateisomersindicated
themajorneurotoxicantwasTOCP
(Refs.81 and 63).Manufacturers,

therefore,reducedtheTOCPcontentof
their products. However,a recently
submittedTSCA section8(e) henstudy
(Ref. 40) indicatesthat complexTCP.
containingaryl phosphatescontaining
less than0.1 percentTOCP have
neurotoxiceffectssimilar to those
arisingfrom exposureto pureTOCP.

Threerecentstudieshave
demonstratedthe reproductivetoxicity
of TCPin severalspeciesandstrainsof
laboratory animals (Refs.12, 13 and 15).
The NTPandNIEHS studiesbothused
TCPwith less than0.1 percentTOCP,
while EPA’s studyusedTCPwith less
than9 percentTOCP.All threestudies
showedeffectson male reproductive
parameters,andhistopathologiceffects
were seenin the ovaries in the EPA-
sponsoredstudy. Both theEPA.
sponsoredandNIEHS-sponsored
studiesdemonstrateddevelopmental
toxicity, while theNJEHSstudy also
showedreproductiveeffectsin the F1generationat the lowestdose.

A two-generationreproductiveand
fertility studyhasalso beenperformed
on dibutyl phenyl phosphate(Ref. 29a).
In theF0 generationsurvivabilityof pups
wasdecreasedin boththe mid-leveland
high dose,while in the F1 generation,
only thehigh dosewasso affected.

A confidentialTSCA section6(e)
studywassubmittedto EPAin 1990
demonstratingsimilar reproductive
effectswith anadditionalaryl
phosphate.

TOCPhasbeentestedin a standard
ratdevelopmentaltoxicity study(Ref.
67), with significantincreasesinmean
pup bodyweightat dosesaslow as87.5
mg/kg.Further,thetwo-generation
reproductivestudyon TCPin mice
showedsignificantdevelopmental
effectsin thepups,with decreasesin
littersizeandlive.bornpupsaswell as
decreasedbody weight (Ref. 15). A one-
generationstudyin Long-Evansrats
withTCP(Ref.12) alsoindicated
developmentaltoxicity effects:
decreasesin percentof mothers
deliveringlive-bornyoung,and
decreasesin litter sizeandpup viability.

2. Evidenceofpotentialfor
environmentaltoxicity.Mayeret al.
(1981)reportedrainbowtroutexposedto
Pydraul50E(aryl phosphate-containing
hydraulicfluid), Pydraul115E(aryl
phosphate-containinghydraulicfluid), or
eitherof their majoraryl phosphate
components,NDPand cumylphenyl
diphenylphosphate(CDP), developed
cataractsafter90 days’exposure.These
complexsubstancesalsoaffectedbone
developmentandbonecollagencontent.
Reducedgrowth and survival rates were
seenwith the two mixtures and also
with CDP. With Pydraul115E, exposure
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to 16 ~&g/L(microgram/liter)andabove
alsocausedimpairedswimming and
feedingactivities.This studyalso
examinedlaketroutfedPydraul50Efor
120 daysandobservedcataracteffects
andgrowth reductionat 5 ~zg/L,and
effectson vertebralcollagenat 2.6 ~g/L.
Growthandsurvival wereaffectedin
fatheadminnowsexposedto Pydraul
SOEfor 30 daysat 752 ~g/L. Precursors
to eyecataractswereseenhistologically
at 317~.tg/LThemostsensitiveendpoint
in this seriesof testswasthe reduced
vertebralcollagenin rainbowtrout
following90 daysof exposureto CDPat
0.22~g/L (Ref. 39).

A 4—month feedingstudyon Pliabrac
521, anaryl phosphatecontainingTPP.
TCP,TXP andcresyldiphenyl
phosphate,indicatedreproductive
toxicity in the minnow (Phoxinus
phoxinus)(Ref. 5).

A 4-monthexposureto IMOL S—140
(composedof TCP,TXP, andassorted
otherphosphates)in rainbowtrout
resultedin chronictoxicity, indicatedby
alteredfeedingbehavior,increased
serumenzymelevelsof serumglutam.ic
transaminaseandlacticdehydrogenase
(LDH), presenceof muscleLDH in serum
anddiscolorationof internalfatty tissue
(Ref. 36).

Ninety-daystudiesin the fathead
minnowfor severalarylphosphatebase
stocksshoweddiffering responses(Ref.
16). Theauthorsindicatedthat for
Santicizer148 (IDP, TPPJ,themost
sensitiveendpointwasgrowth,while for
FyrquelCT (BDP,TPP),Phosfiex31P
(TPP.IPP), and Pydraul50E (NDP,CDP).
themostsensitiveendpointwas
survival. Grossobservationof the
minnowsdid not demonstratethe
cataractproblemsreportedin 1981 by
Mayeret al. (Ref. 39).

3.Evidenceofpotentialfor
unreasonablerisk. In determiningthata
substancemaypresentanunreasonable
risk,EPAmust consider both the
potentialhazardof thesubstanceand
thepotentialforhumanand
environmentalexposureto the
substance.EPA estimatesthat 2 million
workers and additional millions of
consumersandmembersof thegeneral
populationmaybeexposedto aryl
phosphatebasestocks.In fact,EPA
finds that the amount of human
exposuretoaryl phosphatebasestocks
is substantial.It is notnecessaryfor
humanexposureto be“substantial”to
supporta finding of potential
unreasonablerisk. Nevertheless,where
humansubstantialexposuredoesexist..
thatexposurenecessarilyis widespread
enoughto support the exposure
componentof a potential risk finding. As
discussedabove,aryl phosphateshave
beenshownto causehuman

neurotoxicity,and thepotential for
otherssuchasliver, kidney,adrenaland
blood effects,reproductivetoxicity and
developmentultoxicity. Thewidespread
humanexposurecoupledwith the
potentialhumanhazardsassociated
with aryl phosphatesindicatesthataryl
phosphatebasestocksmaypresenta
risk to humanhealth.

EPAestimatesaryl phosphatebase
stocksarereleasedinto the environment
in quantitiesof I million to 3 million
poundsperyear.In fact, EPAfindsthat
I million to 3 million poundsof aryl
phosphatebasestocksreleasedinto the
environmentperyearconstitutes
substantialreleaseinto the
environment.It is notnecessaryfor
releaseinto theenvironmentto be
“substantial”releaseto supporta
findingof potentialunreasonablerisk to
theenvironment.Nevertheless,where
substantialreleaseinto theenvirpnment
exists,that releasenecessarilyis large
enoughto supportthe exposure
componentof thepotentialrisk finding.
As discussedabove,aryl phosphate
basestockshavebeenshownto cause
cataracts,reducedgrowth andsurvival
rates,unpairedswimming and feeding
activity, reproductivetoxicity, chronic
toxicity, andreducedvertebralcollagen
in fish. The largereleaseinto the
environmentcoupledwith thepotential
environmentalhazardsassociatedwith
aryl phosphatebasestocksindicates
thataryl phosphatebasestocksmay
presentarisk to theenvironment,

Fromtheinformationpresentedabove
on thehazardpotentialof aryl
phosphatebasestocksandtheamount
of potentialhumanandenvironmental
exposureto aryl phosphatebasestocks
thatare usedin variousproducts.EPA
finds that themanufacturing,processing.
use,distribution in commerce,and
disposalof aryl phosphatebasestocks
maypresentanunreasonablerisk of
injury to humanhealthand the
environment.

C. FindingsUnderTSCASection
4(a)(1)(A)(ii)and(B)~ii)

Pursuantto section4(a)(I)(A)(ii) and
(B)(ii) of TSCA. EPA finds that,for all
substancescomprisingthearyl
phosphatebasestock category,dataare
insufficient to determine or predict the
effectsof manufacturing,processing.
distributionin commerce,or useof these
substanceson healthandon the
environment.

In evaluatingthetestingneedsfor the
aryl phosphatebasestock category,EPA
consideredall available data including
information in the ITC’s report.TSCA
section8(d) and 8(e) data, comments
receivedfollowing thepublicationof the
ANPR, andrecentscientific

publications.An EPAreview(Ref. 66) of
informationavailablethroughearly1987
is available.Later sourcesare included
in thedocketfor thisrulemaking.

Withoutmorecompleteinformation
regardingwhatwasactually tested,and
in somecases,howthe studieswere
performed,noneof the studiesdiscussed
in Unit U.S of this preambleare
acceptableto EPAfor thepurposeof
risk assessment.

1. Subchroniceffects. Monsanto
submitteda 3~-monthfeedingstudyon
DBP with Sprague-Dawleyrats in March
1987 (Ref. 49).Thestudywasnot
conductedaccordingto EPA guidelines.
asEPA’s GLPsrequirea detailed
analysisof all componentsin the tested
compound.However, thereportonly
identified thecomponents(DSP,butyl
diphenylphosphateand TBP) andgave
no percentagecomposition.Analysesof
testmaterialin food reportedonly the
levelsof DBP.

Similarly. two othersubchronic
studies,oneon TCP[Ref. 59) andthe
otheron Santicizer148 [Ref. 48). appear
to meetthe Agency’sguidelines(or their
equivalent),but inadequatetest
substanceidentification.

A subchronicstudyon tert-
butyiphenyldiphenylphosphate(Ref.
43) mayhaveanappropriatetest
protocol.but thehigh dose(1000ppmin
the diet) inducedno treatment-related
effects.EPAguidelinesrequire that the
highdosefor a subchronicstudyinduce
somesignificanttoxicity. In lieu of this
EPAneedsevidencethatan appropriate
high doselevel wasselected.In some
casesEPAhasacceptedstudiesthatuse
a level that exceedspotential human
exposureby at leasta factorof a
hundred.Theseconditionshavenot
beenmet for this study.

2.Neurotoxicity.Standardacutehen
studiesdemonstratedOPIDN forTCP,
TXP andIPP.Subsequently,FMC
conducteda90.-daysubchronicassayin
thehenwithKronitex 50 (IPP) that may
havebeensufficientto reasonably
predictor determineIPPneurotoxicity,
but informationon the materialtested
wasinsufficientforEPA to evaluatethe
study.Thestudy in questiondescribes
thematerialtestedsimply as C809&—126—
I PhosphateEsterfrom FMC. However,
FMC’s coverletterstatedthis was
Xronitex 50 (Ref.24).The Material
SafetyDataSheet(MSDS) (Ref. 25)
givesthecompositionof Kronitex 50 as
phenol,isopropylated,phosphate(3—I)
(Cas No.68937—41—7).EPAhas three
technicallistingsof thechemical
analysisof Kronitex 50 (noneassociated
with this study):two from the
manufacturer(Refs.20 and21) andone
from thepublishedliterature(Ref. 53).
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The threelistingsaresignificantly
different.Forinstance,the level of
triphenyl phosphatein thethreepapers
rangesfrom 24.9 to 33 percent.This
differencemaynot affectthefinal
toxicity result,butEPAis requesting
commenton this issue(Unit IV.A.1 of
thispreamble).

A multi-dosestudyof TOCPhasbeen
performedinEngland.but published
dataon themethodologydo not give
enoughinformationfor EPA’sneeds
(Refs.56 and57).

Acuteneurotoxicityresultson the
tert-butylphenylphosphatesaremixed.
Of the12 studieson variousforms of
tert-butylphenylphosphate,7 are
negativebut5 showdiverselevels of
OPIDN (Refs.22, 23, 44, and 65 [two
reportedin Ref.22]).

EPAdoes~notproposerepeatingacute
henneurotoxicitystudiesfor thosearyl
phosphatebasestocksfor which
acceptablestudieshavealreadybeen
completedandreviewedfor theANPR.
However,DBP,oneof thechemicals
subjectto this proposedrule, was
acutelytestedby IndustrialBio-TesL
Testscarriedout by thelatterlaboratory
are questionable,but if theresultswere
independentlyandappropriately
audited,andthe testsubstance
adequatelydefined,EPAwill decideif it
is acceptableorwhetherfurther testing
is required.

3.Reproductiveeffects. A two-
generationreproductivestudyon TCP
hasbeenperformedby NIEHS (Ref. 15).
Thiswasa continuousbreedingstudyin
mice usingTCPwith less than 0.1
percentTOCP. Reproductiveeffects
wereseenin bothsexes,with sperm
motility decreasesseenin theF1generation at the lowestdosetested.A
recentsection8(e) study(claimedas
CBI) on anotherarytphosphatebase
stockshowedsimilareffects.

A two-generationreproductiveand
fertility studyhasalsobeenperformed
on dibutyl phenylphosphate(Ref. 29a).
ThisstudyalsowasdoneusingEPA
guidelines,exceptfor lack of
informationon the testsubstance.In the
F0 generationsurvivabilityof pups was
decreasedin boththemid-leveldose
andthehigh dose,while in theF1generation,andythehighdosewasso
affected.

Thesestudiesmay be acceptableto
EPAfor risk assessmentif submitters
candemonstratethat the test
substancesusedwereequivalentto
whatis nowmanufactured.

Thestudieson developmentaltoxicity
submittedto EPA alsolackadequate
identificationof testsubstance,
Monsantoreportedon studiesfor two
plasticizers,Santicizer141 and
Santicizer148 (Ref. 58).Thestudy

protocolsareadequate.but the 3000mg/
kg/day highdosefortheSanticizer148
did notcausesignificantmaternal
toxicity. EPAguidelinesrequirethat
significantmaternaltoxicity beelicited
at thehighestdose,todetermine
whetherdevelopmentaltoxicity will
occurat levelsbelowthosethatare
toxic to themother.That is, if no
developmentaleffectsareseen,then
regulatingthe doseaffectingthemother
will protectthechild.As with the
subchronlctoxicity guidelines,if the
doseis highenoughto guaranteea
hundred-foldlevel abovepotential
humanexposure,thenEPAmay
considerthe studyadequate.

Monsantoperformedtwo additional
developmentaltoxicity studies,on
Santicizer154 (Ref. 47)and BDP (Ref.
45), butneitherproducedmaternal
toxicity.

4. Environmentaleffects.EPA
believesacutefish toxicity information
is adequatefor thesubstancestested.
Becauseinformation from theELS
testingwill includeacuterange-finding
data,EPAis notproposingacutetoxicity
testingforuntestedaryl phosphatebase
stocks.However,dataon long-term
effectsaredeficient,andmore
informationis neededfor risk
assessmentFish toxicity datadiscussed
inUnit ll.R of this preambleare
primarily from Europeanstudieson
marketed products;the testsubstances
for which analyticalinformationwas
provideddid not appear to includeany
aryl phosphatebasestockspresently
marketedin theUnitedStates.

D. FindingsUndersTSCASections
4(a)(1,)(A)(iiijand (B)(iui)

Pursuantto section4(a)(1)(A)(iii) and
(B)(iii) of TSCA. EPAfinds that testing
of thesesubstancesisnecessaryto
determineor predict the effectsof
manufacturing,processing,use,
distributionin commerceanddisposal
of all substancesin thearyl phosphate
basestockscategory.

Undersection4(a)(1)(A)(iii) and
(B)(iii), EPAfinds that testingaryl
phosphatebasestocksis necessaryto
developdatafor chemicalanalysis,
organophosphr~rus-induceddelayed
neuropathy,two-generation
reproductiveandfertility effects,120-
day post-hatch rainbow troutELS
effects,anaerobicbiodegradation,
chronicDaphniatoxicity, subchronic
toxicity, aerobicbiodegradation.
microcosmeffects,subchronic
neurotoxicityand developmental
toxicity. EPAbelievesthatdata
resultingfrom this testingwill be
relevantto a determinationasto
whethermanufacturing,processing,
distributionin commerce,useand

disposalofaryl phosphatebasestocks
doesor doesnot presentan
unreasonablerisk of injury to healthor
the environment.

III. ProposedRule

A. ProposedTestingandTestStandards

On the basisof thefindingsin Unit II
of this preamble,EPAis proposinga test
rule for aryl phosphatebasestocksthat
meetthecategorydefinition specifiedin
Unit LA of this preamble.

Thiswould bea two-stagetestrule.
First, the rulewould requiresubmission
of chemicalanalysisdataobtainedby
CC/MS.EPAwould requirefor first-
stageinformationanyindividualaryl’
phosphatepositionalisomer,except
TOCP, or any other substancepresent in
a basestock,to be identifiedand
quantitatedif presentat a concentration
of 1 percentor greatenquantitationfor
TOCP would be required to ±0.5
percent.TOCPwould haveto be
quantitated,to ±0.05percent,unless
presentat lessthan0.10percent.The
Agencywouldnotify manufacturersby
certifiedmail ifi (1) A particular
chemical to be testeddemonstrates
equivalenceto anothermanufacturer’s
product andtesting costsmay be
shared; or, (2) the chemicalin question
doesnot demonstrateequivalenceto
another aryl phosphatebasestock and
testing costsmay notbe shared.

EPAwould evaluatethe analytical
chemistry data and determine whether
anybasestock is equivalent to another.
EPAproposesasequivalencecriteria
that any two basestock substancesbe
consideredequivalent if all the
individualaryl phosphatecomponents
of the two substancesare within 2
percent of eachother, unless,for a
situationinvolving threeor marC base
stocks,this resultsin a range greater
than 4 percent for any component.In
sucha case,EPAwould apply its best
scientificjudgement.

Becauseof theeconomicimpact of
certain of thesetestson somecategory
members,EPAhasprioritizedthe
second-stagetests,providingthree
levels of testing.Level 1 is thebaseset
of requiredtestingforaryl phosphate
basestockshavingaggregateannual
production volumesof at leastI but less
than5 million pounds:120-daypost-
hatchrainbowtroutELS test; threehen
neurotoxicitytests— acuteneurotoxic
esterase(NTE), acuteorganophosphate
delayedneuropathy,andsubchronic
organophosphatedelayedneuropathy
(triggered by a positiveNTE or positive
acuteOPIDN study); and a two-
generationreproductive test. Level 2
includesadditional testsrequiredfor
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aryl phosphatebasestockshaving
aggregateannualproductionvolumesof
at least5 but lessthan 10 million
pounds:anaerobicbiodegradation;
chronicDaphnia;andsubchronic
toxicity. Level 3 includesadditional
testingfor aryl phosphatebasestocks
havingaggregateannualproduction
volumesof at least10 million pounds:
aerobicbiodegradation;microcosm;
developmentaltoxicity; subchronicrat
neurotoxicity - functionalobservation
battery(FOB),motoractivity (MA) and
neuropathology(NP). EPAwould notify
manufacturerswhentheymeettrigger
levels,asdeterminedfrom the proposed
section8(a) productionreporting.
Presentandfuturearyl phosphatebase
stockmanufacturerswould besubjectto
testingrequirements.

Proposed Test Standards CFR citations

Level 1
120—Day post-hatch trout

ELS.
Neurotoxicity in the hen

Acute NTE ..

Acute OPIDN ..

Subchronic OPIDN. it trig-
gered

Two.genaration reproduction
and fertility effects.

Level 2
Anaerobic biodegradation
Chronic Oaphnia
Subchronic toxicity

Level 3

Aerobic biodegradation

Microcosm ecosystem

Neurotoxicity in the rat: (may
be combined with subch-
ronic per specific guidelme
instruction; FOB and MA
acute tasting requ~ed).
FOB ......

MA
NP ...... ...

Developmental toxicity

Theoriginal ITC designationalso
recommendedEPA investigate
mutagenicityandoncogenicityand
conductepidemiologystudies.However.
considerablemutagenicitytesting on
aryl phosphatesbeforeandafterthe
ANPR hasbeen predominately negative.
andEPAis notproposingsuchtesting at
this time. NTPis testingTCPfor
oncogenicity,andEPAhasdecidedto
await theoutcomeof this studybefore
deciditig if oncogenicitytestingon other
aryl phosphatebasestocksis necessary.
Any subsequentoncogenicity
requirementwould bethesubjectof a

separaterulemaking.Epidemiologyis
discussedin Unit IV.5 of this preamble.

Newarylphosphatebasestocks
subjectto TSCAsection5 would alsobe
subjecttO this rule, Section5(b)of TSCA
requiresthatif a personsubmitsa notice
to EPAundersection5(a)(I) beforethe
manufactureor processingof a chemical
substance,andthesubstanceis subject
to a section4 testrulepromulgated
beforethesubmissionof suchnotice,the
datarequiredby thesection4 testrule
shallbe submittedat thesametime
noticeis submittedin accordancewith
section5(a)(1). In otherwords,anyone
making a“new” aryl phosphatebase
stock mustfirst do thechemicalanalysis
under* 799.700(e)andsubmitthat
analysiswith the premanu.facture
notification to complywith
§ 799.700(c)(Z).Newchemical
manufacturerswill notberequiredto do
tiered testing,however,until EPAhas
evaluatedthe chemicalanalysisdata
anddeterminedif thataryl phosphate
basestock is equivalent to any other
substance,and if an aggregate
productionvolumetriggeringstage2
testingfor that groupof equivalent
substanceshas beenmet. If, at the time

- a final testrule ispromulgated, a
substancehasalreadybeensubmitted
to EPAandis beingreviewedpursuant
to section5(a),EPArequiresthat the
submitterprovidethedatarequiredby
thistestrule. Categorymemberssubject
to asection5(e) order(i.e., already
reviewedby EPAand beingregulated)
will be re-reviewedby EPA to determine
if datarequiredby the testrule are
necessary.

B. TestSubstances

All aryl phosphatebasestocks,as
definedby this rule, wouldbe subjectto
this testrule. EPAhasidentified 12 aryl
phosphatebasestocks that arein
productionat this time (Ref. 55).Base
stocksdifferingfrom one another by
more than2 percent in a single
component(0.1percent for TOCP)
would be considereddifferent base
stocksfor purposesof this rule. Any
other basestockmeetingthe definition
of aryl phosphatebasestocksthat EPA
is notawareof or that comesinto
production in the futurewould alsobe
subjectto this testrule. SeeUnit l.C.3.d
of this preamblefor a more complete
discussionof the backgroundand
decisionsfor thefollowing substance
listings.

The12 aryl phosphatebasestocks
EPA believesarein productionareas
follows:

1. tert-Butylphenyldiphenyl
phosphate(CABNo. 56803—37—3)or
isobutylenatedphenol,phosphate(3:1)

(CASNo. 68937—40-8)(basedon a 1:3
rnol ratio isobutyleneto phenol).

2. bis-(tert-Butylphenyl)phenyl
phosphate(CAS No. 65652—41—7)or
isobutylenatedphenol,phosphate(3:1)
(CAS No. 68937—40—6)(basedon a 2:3
ma! ratio isobutyleneto phenol).

3. tris-(tert-Butylphenyl)phosphate
(CASNo. 78—33—1)or isobutylenated
phenol,phosphate(CAS No. 68937—40—6)
(basedona 1:1 mcI ratio isobutyleneto
phenol).

4. Di(n-butyl) phenyl phosphate(CAS
No.2528—36.-I).

5. 2-Ethylhexyldiphenylphosphate
(CAS No. 1241—94—7).

6. Isodecyldiphenylphosphate(CAS
No. 29761—21—5).

7. Isopropylphenyldiphenyl
phosphate(CASNo. 2810&.-99—8)or
phenol, isopropylated,phosphate(3:1)
(CASNo. 68937—41—7)(basedon a 1:3
mol ratio propyleneto phenol).

8. bis-(Isopropylphenyl)phenyl
phosphate(CASNo. 28109-00-4)or
phenol, isopropylated, phosphate(3:1)
(CASNo. 68937—41—7)(basedon a 2:3
mol ratio propyleneto phenol).

9. tris-(lsopropylphenyl)phosphateor
phenol,isopropylated,phosphate(3:1)
(CASNo. 68937-41—7) (basedart a 1:1
mol ratio propyleneto phenol).

10.Tricresyl phosphate(CAS No.
I330—78--5),or taracids,cresylic.phenyl
phosphate(CAS No. 68952—35—2).

11. Triphenyl phosphate(CAS No.
115—86—6).

12. Trixylyl phosphate(CASNo.
25155—23—1)or taracids,cresylic. C—8
rich, phenylphosphate(CASNo. 68952—
33-6).

Forthis proposedrule, EPAwould not
requiretestingof purechemicals,but
ratherthebasestocksto whichpersons
(manufacturingworkers,users,
consumers,generalpopulace,etc.), or
the environmentare actually exposed.
EPAwould requirechemicalanalysisas
the first stageof testingto helpdefine
equivalencefor categorymembers,

Any substancemeetingthe aryl
phosphatebasestock category
definition,evenif notnamedin thefinal
rule, would be considereda memberof
this categoryandsubjectto this test
rule.

C. PersonsRequiredto Test
Becauseof the findingsin Unit H of

this preamble,EPAis proposingthat
personswho manufacture(including
personswhoimport) or processor
intendto manufactureand/orprocess
anaryl phosphatebasestockasdefined
by this rule, at anytime from the
effectivedateof thefinal testrule to the
endof thereimbursementperiod, be
subjectto the testingrequirements

40 CFR 797.1600

40 CFR iae.&tso
40 CFR 798.6540
40 CFA 198.6560

40 CFR 798.4700

40 CFA 796.3140
40 CFR 797.1350
40 CFR 796.2650

40 CFR 799.700
(B~ paper
(Ref. 9)
incorporated by
reference)

* 797.3050
(proposed)

40 CPA 798.6050
40 CPA 798.6200
40 CFR 798.6400
40 CFR 798.4900
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containedin this proposedrule. This
periodIs definedin 40CFR 791.3(h).

Eachmanufacturerof a specificaryl
phosphatebasestockwould paya pro
ratashareof the aggregatecostof
testingthat specifictestsubstancein
proportiontoits marketshare.
Manufacturers(includingimporters)
potentiallysubjectto this ruleshould
consult the proceduresin 40 CFRpart
790.As explainedin40 CFRpart790,
initially manufacturers,butaut
proc~surs,of one ormoreof these
substanceswould be requiredto submit
lettersof intentor exemption
applications.Pursuantto a recent
amendmenttopart790,small quantity
researchanddevelopment
manufacturersarenot requiredto
submitlettersof intent or exemption
applications.Suchmanufacturersshould

consulttheFederalRegisterat 55 FR
18881,May 7, 1990,for furtherdetails.

Productcompositionsmay change
becauseof feedstockor processing
changes,andthe toxicity of individual
aryl phosphatecomponentscanvary
widely. For this reason,chemical
analysisdataareneededto define the
testsubststiceandto prove equivalence
of products if there are two or more
manufacturers.Asnewmanufacturers
moveinto themarket,they would also
have to demonstrate equivalence,or
conducttesting.The Stage I chemical
analysiswould berequiredfor eachIn-
productionaryl phosphatebasestockin
this category.

D. ReportingRequirements

As requiredunder40 CFR799.10,EPA
Isproposingthat all datadeveloped

10 months

‘~months
8 mcrst~
15 months
24 months

12 months
12 months
18 months

12 months
24 months

18 months
18 months
18 months
12 months

underthisrulemustbe reportedin
accordancewith its GLPstandards
which appearin 40 CFRpart 792.

As requiredby TSCA section
4(b)(1)(c),EPAis proposingspecific
reportingrequirementsforeachof the
proposedteststandardsasfollows:
Finalreportsfor the first stageof this
testrule, the chemicalanalysisdata,
would be due no later than 6 months
after the date of publication of the final
rule.

Finalreportsfor secondstagestudies
would be due at intervals specified
below following the notification of
manufacturers by EPAby certified mail
that the secondstageof testing should
beginon their substanceor that
production volumehad triggered
another level of testing.

Progressreportson thesetestswould
havetobe submittedto EPAevery6
months,beginning6 months after EPA
notifies themanufacturerstestingmust
proceed.until the final reportis
submitted.

TSCA 8ection14(b) governsEPA’s
disclosureof all testdata submitted
pursuant to section4 of TSCA. Upon
receiptof datarequiredby this nile,
EPAwill publisha noticeof receiptin
the FederalRegisterasrequiredby
section4(d) of TSCA.
IV. Issuesfor Comment

A. IssuesRelatingtoChoiceof Test
Substances

1.EPArequestscommentsonEPA’s
approachto choosingtestsubstances.

Most aryl phosphatetoxicity testing
hasbeenperformedon multicomponent
technicalgradesubstances.EPA

consideredrequiringtestingof
individual componentsbecausethe
literaturehasdocumenteddifferencesin
toxicity betweencomponentsand
between individual isomers,but rejected
this approach asimpracticalandtoo
expensive.InsteadEPAis proposingto
requiretestingof aryi phosphatebase
stocks.Thesemay varysignificantly
from manufacturerto manufacturerand
perhapsbetweenbatches.EPA Is
proposingthat basestocksdiffering
from one anotherby more than2 percent
in a singlecomponent(0.1percent for
TOCP) be considereddifferent base
stocksfor purposesof this rule. Would
this resultin a~iunnecessaryor
burdensomeamount of basestock
testing?Are there better waysor more
appropriate criteria to defineand
differentiate basestocks?

2. How should the specific test
substancesbe chosen?

EPAIs proposingthefirst stageof this
two-stagerule to enablethe Agencyto
assessthe Identityand proportions of
constituentsof individually
manufactured aryl phosphatebase
stocks.EPA is addressingthis Issue up
front rather than through theexemption
application process.To assureequitable
sharing of second.stagetesting
responsibilitiesandcostsamong
manufacturers In caseswhere multiple
manufacturersproduce aryl phosphate
basestocksjudgedby EPA to be
equivalent,theAgencywould have
threealternativecoursesof action, as
follows:

To have EPAor themanufacturers
chooseone of equivalent substancesfor
testing.
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• To require testingof a composite
mixture of equivalentaryl phosphate
basestocks.

• To definea “standard”test
substancefor eachgroupof equivalent
substances.

EPA is proposingin this Notice that
EPAwill chooseoneof theequivalent
substancesfor testing,but desires
commenton this.

3. What level of quantitationshould
EPArequirein thechemicalanalysis?
Shouldtherebea requirementto
quantitateanychemicalcomponent
other than TOCP of an aryl phosphate
basestockmorepreciselythan±2.0
percent?

Exceptfor TOCP, the rulewould
require chemicalanalysiswith
Identification of all componentsof the
manufacturers’productspresentat a
level of 1.0percentor greater.However.
datareportedIn Ref.40 suggestthat
observedneurotoxicityfrom TCP may
beduetoTOCPpresentat lessthan0.1
percent.Thus, the Agencyis proposing
to requirequantificationfor TOCPif its
concentrationis0.10percentorgreater.
Forcomparison,theOffice of Pesticide
Programs(OPP)requiresidentification
of all chemicalspresentIn thetest
materialat or above1.0percent
concentration.

4.How detailedshould EPAmakethe
chemicalanalysisrequirement,and
what are the mostusefultechniques?
ShouldEPAallow eachsubmitterto
supplyjustificationfor themethodshe
chooses,or requirea specificmethod?

EPA Is proposingto require for the
chemicalanalysisCC/MS. whichmay
be the bestmethodfor conducting
chemicalanalysesfor thesecompounds,
as all thesearyl phosphatebasestock
componentsaresufficientlyvolatile,
However,IsomersIn productssuchas
TCPand TXP are difficult to separate
evenon capillarycolumns.
Determinationof specificcomponents
suchasTOCP. andanalysisof phenolic
moietiesby gas-liquidchromatography
followingalkalinehydrolysisof the
phosphateestershasbeenproposed
(Ref. 50).AlternatIvesto CCIndude

• Gel permeationchromatography.
• High performanceliquid

chromatography.
• Supercritlcalfluid chromatography.
Alternativesto MS (whichmaybe too

destructiveof the separatedparticlesfor
goodanalysis)include:

• Nuclearmagneticresonance.
• Infrared radiation.
• Ion track detector.
Should anyof thesemethodsbe

consideredasalternatives,particularly
if theproposedmethodmaycause
destructionof the sample?

5. Does the exposureinformationon
aryl phosphatessupporttestingfor all
identifiedbasestocks?Couldresultsof
more limited testingbeusedasa screen
to developwhetheror not it is necessary
to testadditionalbasestocks?

B. IssuesReloted’toRequiredTesting

1. ShouldEPA proposeanotherlevel
thatwould haveno production trigger
andwould includeonly thehen
subchronicneurotoxicityand a one-
generation reproductive toxicity testfor
thosechemicalswhereeconomicimpact
is severe?

Accordingto informationreceivedby
EPA, someof the aryl phosphatebase
stocksdo nothaveanaggregate
productionlevel thatEPAhas
determinedwill adequatelysupportthe
required Level I testingcosts.Thetests-
proposed in Level I are basedonknown
toxicity for thecategory,and,In some
instances,on toxicity of certain
componentsof thebasestocks.

2.ShouldEPArequiredevelopmental
neurotoxicitytestingof aryl phosphate
basestocks?

EPAis requiringbothhera(acute
delayedneurotoxicityand NTE, and
subchronicdelayedneuxotoxicity, if
triggered)and rat [FOB,MA. NP)
neurotoxicitystudies,but is not
proposingto requiredevelopmental
neurotoxicitytestingat this time. EPA’s
ScienceAdvisoryPanelrecommended
that one criterionfor requiringthe
developmentalneurotoxicityscreenbe

* * testsubstancesthat produce
neuropathologyIn developingoradult
animals,” and anothercriterionbe”
strongstructure-activityrelationships
with knownneurotoxicants”(Ref. 70).
ShouldEPAproposea developmental
neurotoxicitytestrequirement In a
subsequentrulemakingIf nenrotoxicity
testresultsin the ratarepositive?

3. ShouldEPAagainconsider
investigatingwhethersomeform of
epiderniologicalstudyIs indicated?

EPAdid notsuggestepidemiological
neurotoxldtystudiesIn theANPR
becauseavailableInformationsuggested
that a valid cohortwas toodifficult to
identify. However,the AgencyIs
interestedIn determiningif a valid
cohort may now be Identified.
Epidemiologicalstudiesof neurotoxic
and/or reproductive effects maybe
warranted becauseof the suggestive
new toxicity data in theseareas.

4. ShouldEPArequirethat the
rainbowtrout ELS testbe expandedto
Includa bistopathologlcalexamination
specifically for cataracts,bone
developmentand bone collagendeficits
asseenIn Ref. 39, or carried for a longer
post-hatchperiod,e.g..6 months, to

betterensurethatanysucheffectswill
be observed?

EPA is proposingto extend the usual
90 day post-hatch duration of the ELS
test in the trout to 120 dayspost-hatch
as a surrogate for a chronic fish test, for
which EPAhasno guideline.Cataracts
and reducedvertebral collagenwere
seenin long-term studiesof at least3 to
4 monthsin trout,butnotdetectedin a
30—daystudy in minnows,although
histologicalprecursorsweredetected
(Ref. 39).

5. ShouldEPArequireadditional
testingfor thearyl phosphatebase
stocksto addressmemoryandother
neuxobehavioraldeficits if brain and
bloodacetyicholinesteraseinhibition is
significant?

Theproposedsubchronictoxicity test
would Includetestsfor bloodandbrain
acetyicholinesterase(AChE) Inhibition.
Referencescitedin the1971 ACG1H
Documentationof theThresholdLimit
Valuesreportedsignificant decreasesin
plasmacholinesterasein workers
exposedto TOCPand of red blood cell
cholinesteraaein workersexposedto
TPP,eventhough the authors found no
other effects(Ref.4). Of more concern, a
recentstudyon anorganophosphate
pesticide.diisopropylfluorophosphate,
showedsignificanteffectson short-and
long-term memory, impairedmatching
accuracyandlengthenedresponsetimes
at levelsat whichthe only other effect
observedwasdepressedbrain AChE
(Ref. 11),andonly after extended
treatmentwith the chemicaL

0.Is therea CB1problem if EPA
inform, all manufacturersof a given
basestocksubstancethat thereare
othermanufacturersof thesame
substance andwhothosemanufacturers
are,andthat an aggregateproduction
volumetriggerwas met for that
substance?

7. EPA is aware of the
interchangeabilityof somearyl
phosphatesfor thesameend use.To
gain a greaterunderstandingof this
factor whichplays arole in the
evaluations of the economicimpact of
this proposedrule, EPAis requestingthe
submissionof additionaldatarelating to
Interchangeability.

C. Otherissues

1. Should EPA require reportingof
exposureand releaseinformation
beyond thatproposedin the testrule?

EPA Is proposingTSCA section8(a)
PAIR reportingfor manufacturers of the
aryl phosphatebasestocksto enable
EPA to make better decisionson which
basestockscansupportthetesting.
Preliminaryinformation indicatesthat a
greatdealof humanexposureand
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environmentalreleaseresultsfrom
processinganduseof products
containingaryl phosphatebasestocks,
suggestingthatEPAmay missimportant
informationby not requiringprocessors
to report.

2. EPAhasdefinedthreeproduction-
level triggers,one at I million poundsfor
potentialunreasonablerisk findings, one
at 5 million poundsandoneat 10 million
poundsfor additional testing.EPA
solicitscommenton whetherthese
~.iggerscomportwith manufacturers’
ability to payfor the level of testing.Is it
appropriateto use thesetriggersbased
on a high production/highexposure
concern?If an exposurevalue should be
included,what shouldit beandhow
couldEPAapply it asa triggering
mechanism?

V. EconomicAnalysisof ProposedRule

EPAhaspreparedan economic
analysisof this proposedrule (Ref. 6).
The analysisestimatesthecostsof
conductingtheproposedtestingfor each
of thechemicals,includingboth
laboratoryandadministrativecosts,and
evaluatesthe potential for economic
impactsasa resultof thesetestcosts,
usinga comparisonbetweena
chemical’sannualizedtestcostsandits
annualrevenues.

Theestimatedtotalcostof the
maximumpossibletestingforeach
chemicalis$1,076,988to $1,658,636.

In order to evaluate the potential
economicimpacts of theproposed
testing, testcostsareannualizedand
comparedwith annualrevenuesfrom
thechemicals.Theannualizedtestcosts,
usinga 7 percent costof capital over a
periodof 15 yearsare$53,974to$81,107
for Level 1; for Levels1 and2, thecosts
are$68,681to $99,516;for all 3 Levels,
thecostsare$118,247to $181,890.The
costsof chemicalanalysiswerenot
estimatedbecausenoprotocolswere
identified for this test.Therefore these
costsmaybe underestimated.

The comparison betweenannual costs
andrevenuessuggeststhat for four
chemicals,themaximumtestcostmay
have no significant adverseeconomic
impacts.Fortheremainingchemicals,
the testcostsdo appearto posesome
potential for adverseeconomicimpacts.
Pleasereferto theeconomicanalysis
containedin thepublic recordfor this
rulemakingfor more details on testcost
estimationsandthe evaluation of
economicimpacts.EPA’s proposed
testingand standardsdevisedto reduce
tue impactof testingcostsis described
in Unit lILA of thispreambleof this
notice.

VL Availability of Test Facilitiesand
Personnel

EPAhasdeterminedthai testfacilities
andpersonnelareavailableto perform
the testingspecifiedin this proposed
rule. (Ref. 8).
VU. PublicMeeting

If requestsfor oral commentsare
submitted,asindicatedin thedates
section,EPAwill holda public meeting
afterthecloseof the public comment
period in Washington,DC. Persons
wishingto presentcommentsor attend
themeetingshouldcall Mary Louise
Hewlett, (202)260—8162.Themeetings
areopento thepublic, butactive
participation will be limited to those
whorequestedto commentand EPA
representatives.Participants are
requestedto submit copiesof their
statementsby the meetingdate.These
statementsand a transcript of the
meetingwill becomepartof EPA’s
record for rulemaking.

VIfl. CommentsContainingConfidential
BusinessInformation

All commentswill be placedin the
public file unlessthey are clearly
labeledasConfidential Business
Information(GB!) whenthe comments
aresubmitted.

While a partof therecord.CBI
commentswill be treated in accordance
with 40CFR part2. A sanitizedversion
of all GB! commentsshouldbe
submitted to EPAfor thepublic file.

It is the responsibility of the
commenter to comply with 40CFR part2
in order that all materials claimedas
confidentialmaybeproperlyprotected.
This includes,but is notlimited to,
clearly indicatingon the faceof the
comment(aswell as onanyassociated
correspondence)that GB! is included.
andmarking ‘CONFIDENTIAL”, “TSCA
GB!” or similar designationon the face
of eachdocument or attachment in the
comment that containsCBL Should
information be put into the public file
becauseof failure to clearly designate
its confidential status on the face ofthe
comment.EPA will presumeany such
information that hasbeenin thepublic
ifie for more than30 days to bein the
public domain.
DC, RulemakingRecord

EPA hasestablisheda record for this
rulemaking, (docketnumber OPPTS—
42038A).Thisrecord containsthe basic
informationconsidered by the Agencyin
developingthis proposaland
appropriateFederalRegisternotices.

This recordincludesthe following
information:

A. Supportingdocumentation

(1) FederalRegisternoticespertaining
to this ruleconsistingof:

(a)Notice containing the ITC
designationof thechemicalcategoryof
arylphosphatesto the Priority List (43
FR 16684,April 19, 1978).

(b) RulerequiringTSCA section8(a)
reportingon the chemicalcategoryof
aryl phosphates(47 FR 28992,June22,
1982).

(c) Rule requiring TSCA section8(d)
reporting on thechemicalcategoryof
aryl phosphates(47 FR 38780,September
2,1982).

(d) TSCA testguidelinescited as
proposed teststandards for this rule, 40
CFR parts796,797, and798.

(e) Notice of final rule onEPA’s TSCA
GoodLaboratory PracticeStandards (54
FR 34034,August17, 1989).

(I) Noticeof interim final ruleon
single-phasetestruledevelopmentand
exemptionprocedures(50FR 20652,May
17, 1985).

(g) Notice of final rule on data
reimbursement policy andprocedures
(48FR 31786,July 11, 1983).

(h) Advancenotice of proposed
rulemakingfor aryl phosphates(48 FR
57452,December29, 1983).

(i) Notice of InventoryUpdateRule
(51 FR 21447,June12, 1986).

(j) Noticeof Agency’sfirst andsecond
proposedtestrules (45FR 48510,July 18,
1980and 46 FR 30300,June5, 1981).

(2) Communicationsbefore proposal
consistingof:

(a) Written public commentsand
letters.

(b) Contactreportsof telephone
conversations.
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X. Other RegulatoryRequirements

A. ExecutiveOrder12292

Under ExecutiveOrder 12291,EPA
mustjudgewhethera rule is ‘~major”
and thereforesubjectto the requirement
of a RegulatoryImpactAnalysis.EPA
hasdeterminedthat this testrule would
not bemajorbecauseit doesnotmeet
anyof the criteria set forthin section
1(b)of theOrder,i.e., it would nothave
anannualeffecton theeconomyof at
least$100million, wouldnot causea
major increasein prices,andwouldnot
have a significantadverseeffecton
competitionor the ability of U.S.
enterprisesto competewith foreign
enterprises.

Thisproposedregulationwas
submittedto the Office.ofManagement
andBudget(0MB) for reviewas
required by ExecutiveOrder12291.Any
written commentsfrom 0MB to EPA,
andanyEPA responseto those
comments,areincludedin thisrecord.

B. RegulatoryFlexibility Act

Under theRegulatoryFlexibility Act
(15U.S.C.801 et seq.,Pub. L. 96—354,
Se~tember19, 1980),EPAis certifying
that this testrule, if promulgated,would
nothavea significantimpact on a
substantialnumberof smallbusinesses
because:(1) Thereareonly a small
numberof known small manufacturers,
(2) anysmallprocessorsarenot
expectedto performtestingthemselves
or toparticipatein theorganizationof
the testingeffort,,(3) theywill
experienceonly veryminorcostin
securingexemptionfrom testing
requirentents,and(4) theyareunlikely
to beaffectedby reimbursement
requirements.

C. PaperworkReductionAct

0MB hasapproved the information
collectionrequirementscontainedin this
proposedruleundertheprovisionsof
the PaperworkReductionAct of 1980, 44
U.S.C.3501 et seq.,andhasassigned
0MB controlnumber2070-0033.

Publicreportingburdenfor this
collection of informationis estimatedto
average14,174hoursperresponse,
including time for reviewing
instructions, searching existingdata
sources,gatheringandmaintainingthe
dataneeded,andcompletingand
reviewing the collection of information.
Thetotal publicreportingburdenis
estimatedto be170,088hoursfor all.

Sendcommentsregardingtheburden
estimatesfor anyotheraspectof this
collectionof information,including
suggestionsfor reducingthisburden,to
Chief, InformationPolicyBranch,PM—
223, U.S.EnvironmentalProtection
Agency,401 M St.,SW., Washington DC
28460; and to the Office of Management
and Budget, Paperwork Reduction
Project (2070-0033),Washington,DC
20503.Thefinal rule will respondto any
0MB orpublic commentson the
informationcollectionrequirements
containedin this proposaL

List of Subjectsin 40CFR Parts704and
799

Chemicals,Chemicalfate,Chemical
export, Environmentaleffects,
Environmentalprotection,Hazardous
substances,Health,Laboratories,
Recordkeepingand reporting
requirements,Testing,Incorporationby
Reference

Dated:December28, 1091.

Victor). Kixnm,
ActingAssistantAdministrotorfor
Prevention,PesticidesandToxicSubstances.

Therefore,it is proposedthat 40 CFR
Chapter 1 be amendedasfollows:
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1. In part704:

PART 704—f AMENDEDI

a. Theauthoritycitation for Part704
would continuetoreadasfollows:

AuthoHty 15 U.S.C.2607

b. By adding§ 704.32to readas

follows:
§ 704.32 Aryl PhosphateBaseStocks.

(a)Substancesfor which reportingis
required. The chemicalsubstancesfor
which reportingisrequiredunderthis
rule consistof thecategoryof aryl
phosphatebasestocks,as defined in
§ 799.700of thischapter,thatare now
listedon,or in the futureare added to,
thepublicor confidentialportionsof the
TSCA Inventoryof Chemical
Substancesmaintainedby EPAunder
TSCA section8(b) at any time after the
effectivedateof thefinal rule. New
chemicalsubstancesmeetingthis
definition shall alsobesubjectto this
sectiononce enteredinto the TSCA
Inventoryof ChemicalSubstances.

(b) Personswhomustreport.The
followingpersons,unlessexemptas
providedin § 704.5,aresubjectto the
reportingrequirementsof this rule; a
personmayberequiredto reportmore
than onceunderthis section.Those
personswho aresmallmanufacturersas
definedin § 704.3are alsorequiredto
report.

(1) Initial reporting.Personswho
manufactureor import anysubstance
identifiedin paragraph(a) of this section
for commercialpurposesduring the
person’slatestcompletecorporatefiscal
yearprior to (theeffectivedateof the
final rule)are requiredto report.

(2) Subsequentreporting.Personswho
manufactureor import any substance
identified in paragraph (a) of this section
for commercialpurposesafter(the
effectivedateof thefinal rule)are
requiredto report,The persons
describedin this paragraph(b)(2)
includepersonswhoreportinitially in
responseto paragraph (b)(1) of this
sectionandpersonswhocommencethe
manufactureor importation of any
substanceidentified in paragraph (a) of
this sectionafter (theeffectivedateof
thefinal rule).

(c) When to report—fl) Initial
reporting.Personsdescribedin
paragraph (b)(1)of this sectionmust
submit an initial reportwithin 60 daysof
(theeffectivedateof the final rule).

(2) Subsequentreporting.Persons
describedin paragraph(b)(2) of this
sectionmust submit a report within 60
daysof thecompletion of eachcorporate
fiscal year duringwhich they
manufactureor import any substance’
identified in paragraph (a) of this

section.Personsshall submit a separate
reportfor eachcorporatefiscalyearin
which they aresubjectto this section.

(3) Duplicativereporting.Persons
reportingunderthis sectionareexempt,
pursuantto § 710.35of this chapter,from
duplicativereportingfor theInventory
UpdateRule.

(d) Whatinformation to report. All
personssubjectto this sectionshall
reportthe following information toEPA:

(1) Companyname’andheadquarters
address.

(2) Name,address,andtelephone,
number(includingareacode)of the
company’sprincipaltechnicalcontact.

(3) ThechemicalnameandChemical
AbstractsServiceRegistryNumber
(CASnumber)ofeachchemical
substanceidentified inparagraph(a) of
this sectionmanufacturedor imported
during thelatestcompletecorporate
fiscalyear.

(4) Thequantity(in pounds)of each
suchsubstancemanufacturedor
importedduring the latestcomplete
corporate fiscal year.

(5)A crossreferencetoanyletter of
intenttotestthathasbeensubmittedfor
that substanceunder 40 CFR799.700(d).

(e) Where to sendreports.Reports
mustbe submittedto theU.S.
EnvironmentalProtectionAgency,
TSCADocumentProcessingCenter(1’S—
790),P.m.L.-100,Office of Pollution
PreventionandToxjcs,401 M St.,SW.,
Washington.DC 20480,Attn:TSCA
section4, Aryl phosphates.

2. In Part 799:

PART 799—f AMENDED]

a.The authoritycitation for part799
would continueto read asfollows:

AUThORlT~15 U.S.C.2603, 2611,2825.

2. By adding § 799.700to read as
follows:

§ 199.100 Aryl phosphatebasestocks.
(a)Scopeandpurpose.1’his section

requires personawhomanufacture,
import, or processa chemicalsubstance
in the “aryl phosphatebaseatock8”
chemicalcategoryto conductchemical
analysisand testingfor health effects,
environmentaleffects,andchemicalfate
of the substance.Theextentof testing
for an individualaryl phosphatebase
stockdependsupon its aggregateannual
production volume.The testing
requirementsaredivided into two
stages.Stageone,which is required of
all manufacturers,importers,and
processors,involveschemicalanalysis
that will determinethe chemicalidentity
of thebasestocksproducedduring the
period this rule Is in effect.Stagetwo,
which is subdivided into threelevels
triggeredby productionvolume,

involvestestingfor healthand
environmentaleffects,andchemical
fate.

(1) Stageone.(i) All personswho
manufacture,import. or process.or
intend to manufacture,import, or
processa particulararyl phosphatebase
stockwill beresponsiblefor conducting
chemicalanalysis of that substance
pursuantto paragraph(e) of this section.

(ii) Fromthe resultsof theseanalyses,
EPA will determinewhethertwo or
more chemicalsareequivalentand
whetherfurther testscanbejointly
sponsored.For purposesofthis section,
basestockswithgreaterthan2 percent
variationin a singlecomponent(0.1
percentforTOCP)will beconsidered
differentbasestocks.Asprovidedin
paragraph(d)(3)of this sectionaffected
personswill be notified of such
decisionsby certifiedmail.

(2) Stagetwo.—{i) Level1. Whenthe
aggregateannualproductionvolumefor
all manufacturesand importers of a
particular aryl phosphatebasestock is,
orreaches,1 million pounds,all persons
who manufacture,import, or process
that substancewill be responsiblefor
conductingthe following testingof the
substancepursuantto paragraphs
(g)(l)(ii), (h)(2)(i)(B) and(h)(3)(i) of this
section:.a 120—daypost-hatch rainbow
trout early life stage(ELS) test, three
hen neurotoxicityassays,and a two-
generationreproductiveeffectsstudy.

(ii) Level2. Whenthe aggregate
annualproductionvolumefor all
manufacturersandimportersof an aryl
phosphatebasestock substanceis, or
reaches,5 million pounds,all persons
who manufacture,import, or process
that substancewill be responsiblefor
conductingthe following testing of the
substancepursuantto paragraphs (fl(i),
(g)(1)(i) (g)(1)(ii), (h)(i), (b)(2)(i)(B), and
(h)(3)(i)of this section:all Level I testing
plus anaerobicbiodegradation,chronic
Daphnia,andsubchronictoxicity
studies.

(iii) Level3. Whenthe aggregate
annualproductionvolume for all
manufacturersandimportersof an aryl
phosphatebasestock substanceis, or
reaches,10 million pounds, all persons
who manufacture,import, or process
that substancewill be responsiblefor
conductingthefollowing testingof the
substancepursuant to paragraphs (f).
(g), and (h) of this section:all Level I
and Level 2 testing plusaerobic
biodegradation. a microcosmecosystem
test,and developmentaltoxicity studies,
and the subchronicrat neurotoxicity
battery.

(b) Definitions.In additionto the
definitions in section3 of TSCAand the
definitionsof § 790.3of this chapter,the
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following definitionalsoappliesto this
section.

(1) “Aryl phosphatebasestocks”are
phosphateestersor combinationof
estersresulting from the reaction of a
phenol,mixturesof phenols,or a
combinationof alkyl-substituted
phenolsor, insomecases,phenolsplus
an alcohol,with phosphorusoxychioride
(POCI1) orotherphosphoricacid
derivatives.This definition includes
triaryl andmixedaryl/alkyl esters
(whereone or two of thethreeester
groupsarealkyl).

(2) [Reserved]
(c) Identificationoftestsubstance.(1)

This sectionapplies to any chemical
substancewithin thearyl phosphate
basestockcategory.The chemical
substancesin this categorylisted on the
TSCA section8(b)publicinventoryare
identifiedin this paragraph.Any aryl
phosphatebasestocksubstancethat
meetsthe categorydefinitionin
paragraph(b)(1) of this sectionshall be
testedin accordancewith this section.
Basestocks differing fromone another
by more than2 percentin a single
component(0.1percentfor TOCP)shall
beconsidereddifferentbasestocksfor
purposesof this rule.

(2) This sectionalsoapplies to any
new chemicalsubstancewithin the aryl
phosphatebasestocksubstance
categoiy.Personssubjectto this 8eCtiofl
by virtue of theirintentionto
manufactureor importa newchemical
substancein thecategoryof aryl
phosphatebasestock substancesmust
complywith this sectionbefore
submittinga premanufacture
notification (PMN) underTSCA section
5(a) for suchsubstance.

(3) The followingcurrently
manufacturedbasestocksubstances
meetthecategorydefinitionandshall
be tested:

(i) tert-butylphenyldiphenyl
phosphate(GASNo. 56803—37—3),or
isobutylenatedphenol,phosphate(3:1)
(CASNo. 68937—40—6)(basedon a 1:3
mol ratio isobutyleneto phenol).

(ii) bis-(tert-butylphenyl)phenyl
phosphate(CASNo. 65652—41—7),or
isobutylenatedphenol,phosphate(3:1)
(CASNo. 68937—40-8) (basedona 2:3
mol ratio isobutyleneto phenol).

(iii) tris-(tert-Butylphenyl)phosphate
(CASNo. 78—33—I), or isobutylenated
phenol,phosphate(CAS No. 68937—40-6)
(basedon a1:1 mol ratio isobutyleneto
phenol).

(iv) Di-n-butyl phenylphosphate(CAS
No. 2528—36.-I).

(v) 2-ethylhexyldiphenyl phosphate
(CAS No. 1241—94—7).

(vi) Isodecyldiphenylphosphate(CAS
No. 29761—21—5).

(vii) Isopropylphenyldiphenyl
phosphate(CASNo. 28108—99—8),or
phenoLisopropylated.phosphate(3:1)
(CAS No. 68937—41—7)(basedon a 1:3
mol ratio propylene to phenol).

(viii) bis-(Isopropylphenyl)phenyl
phosphate(CAS No.28109-00—4),or
phenol,isopropylated,phosphate(3:1)
(CASNo. 68937—41—7)(basedon a 2:3
mol ratio propyleneto phenol).

(ix) tria-(Iaopropylphenyl)phosphate
orphenol,isopropylated.phosphate(3:1)
(CAS No. 68937-41—7)(basedon a 1:1
mol ratio propyleneto phenol).

(x) Tricresylphosphate(CASNo.
1330—78—5),or tar acids,cresylic,phenyl
phosphate(CASNo. 68952—35—2)

(xi) Triphenyl phosphate(CAS No.
115—88—6).

(xii) Trixylyl phosphate(CAS No.
25155—23—1),or tar acids,cresylic,C—a
rich, phenylphosphate(GASNo. 68952-
33-6).

(d) Personsrequiredto submitstudy
plans, conducttests,submitdata,,and
the EPAnotification plan—fl) Chemical
analysis.All personswho manufacture
(includingpersonswho import) or
processor intendto manufactureor
processanyarylphosphatebasestock
substancethatmeetsthe definition in
paragraph(b)(1)of this section
including,but not limited to, thoselisted
in paragraph (c)(3)of this section,from
theeffectivedateof this sectionto the
end of the reimbursementperiod,are
subject to chemicalanalysistestingand
shall submitlettersofintentto test,
submit study plans, conducttestsand
submitdata asdescribedin this section.
subpartA of this part,andparts790 and
792 of this chapter for single-phase
rulemaking.

(2) Chemicalfate, environmental
effectsandhealth effectstests.All
personswhomanufacture,importor
process,or intendto manufacture,
import or processanyarylphosphate
basestocksubstancethatmeetsthe’
definitioti in paragraph(b) of this
section.from theeffectivedateof this
sectionto theendof the reimbursement
period,shallsubmitlettersof intentto
test,submitstudyplans,conducttests
andsubmitdataasdescribedin this
section,subpartA of this part,andparts
790and792 of this chapterfor single-
phaserule-making.

(e) Chemicalanalysis—fl) Required
testing.GC/MS analysisshall be
performedonevery aryl phosphatebase
stock substance.The provisions of
§ 792.105(a)of this chapterrequire that
for each studydone under Good
LaboratoryPracticeStandards,the
identity, strength,purity and
compositionstability8hall be
determinedfor eachbatchandshallbe
documentedbeforethe initiationof the

study.Any individual aryl phosphate
positionalisomer,excepttri-ortho-cresyl
phosphate(TOCP),orany other
substancepresentin a basestock,must
be identifiedandquantitatedif present
at a concentrationof 1 percentor
greaterquantitationis requiredto ±0.5
percent.TOCPshallbe quantitated,at
±0.05percent,unlesspresentat less
than0.10percent.

(2) Reportingrequirements.Chemical
analysisshallbecompletedandthe
final report submitted to EPAno later
than6 monthsafter theeffectivedateof
this testruleor, for new chemicals,with
thePremanufactureNotification under
TSCAsection5(a).

(3)EPAnotification ofmanufacturers.
TheAgencywill notify manufacturers
by certifiedmail if theirchemicalis
equivalentto anothermanufacturer’s
and costsmay be shared,or if they are
requiredto beginadditionaltesting
underthis testrule withoutco-sponsors.
The notificationwill alsoincludefor
eachmanufacturerthe level of testing
thatshouldbeginfor the specificaryl
phosphatebasestocksubstanceand
will specifywhichof any equivalent
substancesmust be testeci

(f) Chemicalfate—{l)Required
testin.g—4i)Anaerobicbiodegradation
testingshallbeperformedinaccordance
with § 796.3140of this chapterupon
receipt of EPA’s written notificationto
manufacturers,pursuantto paragraph
(e)(3)of this section.of aparticulararyl
phosphatebasestocksubstancethat
EPAhasdeterminedthat the aggregate
annualproductionvolumeof that
substanceequalsor exceeds5 mIllion
pounds.

(ii) Aerobicbiodegradationtesting
shall beconductedusingclean
freshwater sedimentsin accordance
with the method describedin an article
by Bourquin (1977)entitled“An
Artificial Microbial Ecosystemfor
DeterminingEffectsand Fateof
Toxicantsin a Salt-Marsh
Environment”, publishedin
Developmentsin Industrial
Microbiology, voL 18, Chapter11, 1977,
which is incorporatedby reference.A
copy of this material incorporated by
referenceis availablein theTSCA
PublicReadingRoom,Rm.NE-G004,401
M St., SW., Washington,DC 20460.This
materialis alsoavailablefor inspection
at theOffice of theFederalRegister,Rm.
8401.1100L St.,NW., Washington, DC
20408.This incorporationby reference
wasapproved by the Director of the
Federal Registerin accordancewith 5
U.S.C.552(a) and I CFR part 51.This
methodis incorporatedasit existson
theeffectivedateof this sectionand
noticeof any changeto the method will
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be publishedin the FederalRegister.
Theaerobicbiodegradationtestis
requireduponreceiptofEPA’s written
notification to manufacturers, pursuant
to paragraphfe)(3) of this section,of a
particulararyl phosphatebasestock
substancethat EPA hasdeterminedthat
theaggregateannualproductionvolume
of thatsubstanceequalsor exceeds10
million pounds.

(2) Reportingrequirements.(i) Each
chemicalfatetestshallbe completed
andthe final reportsubmittedto EPA
within 12 monthsafterreceiptof EPA’s
written notification that the anaerobic
biodegradationor theaerobic
biodegradationtestingmust be initiated.

(ii) Progressreportsshall besubmitted
to EPA at6-monthintervals,beginning6
monthsafterreceiptof EPA’swritten
notification that testing must be initiated
until submissionof the final report.

(g) Environmentaleffects—(1)
Requiredtesting—(i) Daphnid chronic
toxicitytest.The chronictestfor
Daphnia shall beperformed according to
§ 797.1350of this chapterupon receipt of
EPA’s writtennotification to
manufacturers,pursuantto paragraph
(e)(3)of this séction,ofa particulararyl
phosphatebasestocksubstancethat
EPA hasdeterminedthat theaggregate
annualproductionvolumeof that
substanceequalsor exceeds5 million
pounds.

(ii) Fish ELS toxicity test. (A) The ELS
testforaquatictoxicity in therainbow
trout shall be performed accordingto
§ 797.1600of this chapter,exceptthe
provisionsof paragraphof
§ 797.1600fc)(1)(i),uponreceiptof EPA’s
written notification to manufacturers,
pursuantto paragraph(e)(3)of this
section,of a particulararyl phosphate
basestocksubstancethat EPA has
determinedthat theaggregateannual
productionvolume of thatsubstance
equalsorexceeds1 million pounds.

(B) For the purposeof this section,the
following provisionsalsoapply:

(1) The testterminates following 120
daysof post—hatchexposure(foran
approximatetotalexposureperiodof
150 days).

(2) [Reserved]
(iii) Genericfreshwatermicrocosm

test.The genericfreshwatermicrocosm
testshall beperformedaccordingto
proposed§ 797.3050(52FR 36344,
September28, 1987)uponreceiptof
EPA’s written notification to
manufacturers,pursuanttoparagraph
(e)(3)of this section,of a particular aryl
phosphatebasestocksubstancethat
EPA hasdeterminedthat theaggregate
annualproductionvolumeof that
substanceequalsor exceeds10 million
pounds.

(2) Reportingrequirements.fi) The
Daphnidchronictoxicity testshall be
completedandthe final report submitted
to EPAWithin 12 monthsafterreceiptof
EPA’s written notification that testing
mustbeinitiated.

(ii) The fish ELS testin the rainbow
troutshall be completedand the final
reportsubmittedto EPA18 months after
receiptof EPA’s written notificationthat
testingmustbe initiated.

(iii) Thegenericfreshwatermicrocosm
testshall becompletedand the final
teportsubmittedto EPA 24 monthsafter-
receiptof EPA’swritten notification that
testingmustbeinitiated.

(iv) Progressreportsshall be
submittedto EPA at6—monthintervals.
beginning6 monthsafterreceiptof
EPA’s written notification that testing
mustbeinitiateduntil submissionof the
final report

(h) Health effects—{1)Subchronic
toxicity—(i) Requiredtesting. (A) Oral
toxicity testingin theSprague-Dawley
ratshall beperformedby gavagein
accordancewith § 798.2850of this
chapter,excepttheprovisionsof
§ 798.2650(e)(9)(i)(B),upon receiptof
EPA’s written notification to
manufacturers,pursuanttoparagraph
(e)(3)of this section,of a particular aryl
phosphatebasestock substancethat
EPAhasdeterminedthat the aggregate
annualproductionvolumeof that
substanceequalsor exceeds5 million
pounds.

(B) Forthepurposeof this section,the
following provisionsalso apply:

(1)Blood acetylcholinesteraseactivity
shall be determined pre-dosing.and
blood and brain acetylcholinesterase
activity at termination.

(2) (Reserved]
(ii) Reportingrequirements—{A)

Subcbronictoxicity testing shall be
completedand a final report submitted
to EPAwithin 18 monthsafter receiptof
EPA’s written notification that testing
must be initiated,

(B) Progressreportsshallbe submitted
to EPAat 6-monthintervals,beginning6
monthsafterreceiptof EPA’s written
notification that testingmustbeinitiated
until submissionof thefinal report.

(2) Neurofoxicity—{i)Required
testing. (A) Gavageneurotoxicitytesting
in theSprague-Dawleyratshallbe
performedaccordingto * § 798.6050,
798.6200and798.8400of this chapter
upon receiptof EPA’s written
notification to manufacturersof a
particulararyl phosphatebasestock
substancethat EPAhasdeterminedthat
the aggregateannualproductionvolume
of thatsubstanceequalsor exceeds10
million pounds(seeparagraph(e)(3) of
this section).Testsconductedaccording
to § 798.6050and § 798.6200of this

chaptershall beboth acuteand
subchronic.The testconducted
accordingto § 798.6400of this chapter
shall besubchronic.Theacutestudies
accordingto § 798.6050and§ 7986200of
this chaptermay be incorporatedinto
thesubchronicneurotoxicitytests.The
subchronicneurotoxicitytestsmaybe
combinedwith thetestingrequired by
paragraph(h)(1)(i) of this sectionif the
testprotocolallows.The cited
guidelinesprovidestandardinformation
for theseprocedures.

(B) Gavageneurotoxicity testingin the
henshall beperformedaccordingto
§ § 798.6450,798.6540,and798.6560of
this chapteruponreceiptof EPA’s
written notification to manufacturersof
a particulararyl phosphatebasestock
substancethatEPA hasdeterminedthat
the aggregateannualproductionvolume
of thatsubstanceequalsor exceedsI
million pounds(seeparagraph(e)(3) of
this section).Testingaccordingto
§ 798.6450of this chaptershallbe
performedin conjunctionwith
§ 798.6540of this chapter.However, if
resultsfor a substancetestedaccording
to § 798.6540and § 798.6450of this
chapterarenegative,thentesting
accordingto § 798.6560of this chapter
neednotbeconductedon that
substance.

(ii) Reportingrequirements—(A)Rat
neurotoxicitystudiesshall becompleted
andthe final reportssubmittedto EPA
within 18 monthsafterreceiptof EPA’s
writtennotification that testingmustbe
initiateduntil submissionof thefinal
report.

(B) Thehenneurotoxicitystudies
pursuantto § 798.6450and § 798.6540of
this chaptershallbe completedand final
reportssubmitted to EPAwithin 6
monthsafter receiptof EPA’s written
notification that testingmust be
initiated.If the subchronicstudy,
§ 798.6560of this chapteras specifiedin
paragraph (g)(2)(i)(B) of this section,is
necessary,the final reporting date will
be18 monthsafterreceiptof EPA’s
written notification that testingmustbe
initiated.

(iii) Progressreportsshall be
submittedto EPA at 6-monthintervals,
beginning6 monthsafterreceiptof
EPA’s writtennotification that testing
must be initiated until submissionof the
final report.

(3) Reproductionandfertility—(i)
Requiredtesting. (A) Reproductionand
fertility testing shall beperformedby
gavagein the Sprague-Dawleyrat
accordingto § 798.4700of this chapter,
exceptthe provisionsof paragraphs
(c)(7)(i), (c)(8)(ii), (c)(9)(i) and (c)(9)(iii)
of § 798.4700,uponreceiptof EPA’s
written notification to manufacturers,
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pursuantto paragraph(e)(3Jof this
section,of a particulararyl phosphate
basestacksubstancethat EPA has
determinedthat theaggregateannual
productionvolumeof thatsubstance
equalsorexceeds1 million pounds.

(B) Forthepurposesof this rule, the
following provisionsapply:

(1) Dataon femalecyclicity in Pand
F1 femalesover the last3 weeksprior to
matingshallbedescribed.Themethod
of Sadleir(1979),found underparagraph
(i)(6) of this section.or an equivalent
methodmay be used.Data shall be
provided on whether theanimal is
cycling and the cyclelength.PandF1femalesshallcontinueto beexposedto
thetestsubstancethroughthe 3 weeks
prior to mating.The ovaryshallbe
aeriallysectionedwith a sufficient
number of sectionsexamined to
adequatelydetailoocyteandfollicular
morphology.The methodsof Mattison
andThorgierson(1979)foundunder
paragraph(i)(3) of this sectionand
PedersonandPeters(1988)found under
paragraph(i)(4) of this sectionor their
equivalentprovide guidance.The
strategyforsectioningandevaluationis
left to thediscretionof theinvestigator,
butshallbedescribedin detailin the
testprotocolandfinal report.

(2) Measurementsof homogenization-
resistantspermatidcount,caudal
epididymalspermdensityandmotility
will be provided.Assessmentsof
motility includequantificationof
progressivelymotile andimmotile
sperm,andtechniquesthatutilize video
recordingof the samples,aswell as
objectivemeasurementof themotility
parameters. Guidance for assessing
motility isprovided by Linderet al.
(1986)foundunderparagraph(i)(2) of
this section,and Klinefelter et al. (1991)
foundunderparagraph(i)(1) of this
section,or their equivalent.

(3) Weightsof thetestes,epididymes
(total andcauda),pituitary,seminal

vesides(with coagulatingglands),
prostate,ovaryanduterusshallbe
recordedat the time of sacrificeof the P
andF1 animals.Histopathologyof the
testesshall be conducted on theP and
F1 malesat the time of sacrifice.
Particularattentionshall bedirected
towardachievingsatisfactoryquality
from fixation andembedding,and
preparationsshall follow the
recommendationsof Russellet a]. (1990)
found underparagraph(i)(5) of this
section,or an equivalent.Histologic
analysesshall include evaluationsof the
spermatogeniccycle,I.e., the presence
andintegrityof the14cell stages.These
evaluationsfollow the guidance
provided by Russellet al. (1990)found
underparagraph(i)(5)of this section.or
an equivalent.

(ii) Reportingrequfreznents—(A)The
reproductiveandfertility studiesshall
be completedand final reportsreceived
by theEPA24 monthsafter receipt of
EPA’s written notification that testing
mustbeinitiated.

(B) Progressreportsshallbesubmitted
to EPAat 6-monthintervals,beginning8
monthsafter receipt of EPA’s written
notification that testingmust be initiated
until submissionof thefinal report.

(4) Developmentaltoxicity—{i)
Requiredtesting.Developmental
toxicity studiesshall be performed by
gavagein the rat andrabbit accordingto
§ 798.4900of this chapter upon receipt of
EPA’s written notification to
manufacturers,pursuantto paragraph
(e)(3)of this section,of a particulararyl
phosphatebasestocksubstancethat
EPAhasdetermined that the a~regate
annualproductionvolumeof that
substanceequals or exceeds10 million
pounds.

(ii) Reportingrequirements—{A)The
developmentaltoxicity studiesshall be
completedand final reportssubmittedto
EPA within 12 monthsafter receipt of

EPA’swritten notification that testing
mustbe initiated.

(B) Progressreportsshallbesubmitted
to EPAat 6-monthintervals,beginning8
monthsafterreceiptof EPA’s written
notification that testingmustbe initiated
until submissionof the final report.

(i) References.Foradditional
backgroundinformation,thefollowing
referencesshouldbeconsulted.

(1) Klinefelter,G.R..Gray,L.Z., Jr.andJ.D.
Suarez.“The methodof spermcollection
significantly influencesspermmotion
parametersfollowing ethane
dimethanesulfonateadministrationin the
rat.”ReproductiveToxicology.5:39—45 (1991).

(2) Under,R.E.. Strader,L.F. and W.K.
McElroy. “Measurementof epididyrnessperm
motility asa testvariablein the rat.” Bulletin
ofEnvironmentalContaminantToxicology.
36:317—324(1988).

(3) Mattison,DR. andThorgeirason,S.S.
“Ovarianaryl hydrocarbonhydroxylase
activity and primordialoocytetoxicity of
polycydlic aromatichydrocarbonsin mice.”
CancerResearch.99~.3471—3475(1979).

(4) Pederson~T. and Peters,H. “Proposal
for classificationof oocytesand follicle, in
the mouseovary.”JournaiofReproduction
andFertility. 17:555—557(1988).

(5)Russell.L.D.,LA. Ettlin, SinhaHikiin.
AP. and El). Clegg.“Histological and
histopathologicevaluation of the testis.”
CacheRiverPress: Clearwater, FL (1990).

(8)SadleinR.M.F.S.“Cyclesand
seasons.”In: Reproductionin Mammals:
I. GermCellsandFertilization,Austin.
C.R. andR.V. Short, eds.Cambridge
Press:NewYork, NY (1979).

(j) Effectivedate.(1) The effective
dateof thefinal rulewill be(insertdate
44 days afterdate of publicationof final.
rule in the FederalRegister).

(2) Theguidelinescited in this section
are referencedhereas they exist on
(inserteffectivedateof thefinal rule).
(Informationcollectionrequirementshave
been approved by theOfficeof Management
andBudgetundercontrolnumber~370-0033.)
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